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ELEAU 4 ~\4 COMIPONENTS XT 10.000 P~SI

Victor (7. Ande'rson, IDa-jel K. G&ibsonz and Roy Fý. Razire--

liniversi,. of ( tlifcrnia, San Diego
Marir-. Physical L-aboratory of the
ýcryrs Instituition of Occanography

San Diego, Calif~ornia 9202~

1 BST RACT

F'his repo~t presents the results of a ccmponent ze'.t program in
vwrich a s,ýijes (f covrtnwrcjal electronic components were tzimm:nsed
in uji and s-ibjected to hvdtostatic pressures rar.ging from 0 to

10,00) psig. Over ý,)0O components representrng '63 manufactur-er
rvnes vwere tested. Results A~re presented in graphic formo for :he

trade.-.' own iwr'rpretauion.

INTRODUCTION

Electronic equipment used ii, dee~p sub., The perforxmance of a limited numbe-, of comn-
mergenice oceanographic work has gererally parnents under high -rssute was reported by

p been proret.:.ýd from pressure damage Ly en- Buchanan and Flaco in 1961. Since that time a
casing suseptible componei.t-, and assemblies number of articles and reports have appeared oni
in a heav:y pres~ure case designed to) withstand the topic. The bibliography lists several which
the extreme pressures. may be of interest to the rt:ader.

Te inconvenience iund high cost of largf,
hih pressure cases has ger~erated interest in As part of a program involving extensive use
investigating other means of protecting under. of ambient pressure eles:tronics. a compre-
water electronic equipment from the deep-ocean hensive testing program was underteken at the
envirorment. Some typrs of electronic com- Marine Physical Laboratory in the summer ofH
portents are capable of cqneratiti at ?h,ý' deep- 1964. L~etters were sent to leading component

ocean ambient pressures. For equipment con- malfa.,tit~rrers inviting submission of samples
structed with these components, the package for testing in the, ptogre.
design is reduced to onc of surrounding the
elect.ical equipment with a lýghtwcight housing
fi!!ed with an insulat.ng fluid maintained atii
ambient sea pressurc through o pressure equal. More than half of those manufacturers invited
izing diaphragm. The only requirements im- responded by submitting over 3000 parts for

posed on the fluid are that it ' ussess good tes! ing. The tests of those comp'3nents and

electrical insulating pronerties and produce no their results are the subject of this report. The
harmful effects on the components. Sealing test data are presented in the fo~rm of graphs
problems associatedl vrith mý.chanic,-1 and with accompanying descriptions and photcgraphs
electrical penetrations through uth packaac of physicul da~mage for the individual reader's
wall into the sea, or from the sea, aec virtuafll Interpretaion. All data have been presented
eliminated since! li.ttle or no' pressure Ciffercntial witho~ut any attemp.t on the part of the laboratory
exists across the barrier, to give opinions or ftem concIL~sions.1

ky
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TEST PROGRAM

Test Frocedvre

The tes, samples whlun received were cata- a total of five cycles. A soak period at a pre-
logued ad visually inspected for damage prior scrib"d pr,'ssure was conducted as time and
to being ittc ted. condit;ons allowed. Pressure was then reduced

to ;.ero psig.
Sets of m-nty zomtvonents were used in each

test whercvei possible to obtain an adequate Electrical measurements of the components
statistical sampling wiuich would offer a more ver, made at the initial zero pressure con-
reasonable probability of failure or extreme ditions, at each of the 1000 psig increments,
deviation than a sitr;ic cowponent, after the. cycling period, at the end of the soak

period and finally on return to zero pressure,
A maximunm rI ve ,enty six c'omponetits were maing a toall of fourteen readiigs per corm

installed in a ),re,-suire chazrbcr containing a porent. The test -onditions corresponded to
laboratory grade of ligrt minerul oil. The the respecive manufacturers' specifications.
chamber was sealed off and an initial set of
readings taken at zero psig. The pressure was The components were then removed from the
increased in QJ0O psig increments to 10,000 psig chamber, cleaned and visually inspected for
and then varied berveen 0 and 10,000 psig for physical damage.

DOec Reduction

Data taken during the test, using instruments vwas considered an incipient failure and deleted
Jisted in "'Description of Test Equipment," from the computations for that pressure. In
were recorded on prepared dara sheets. This some cases the apparent failures,.- recovered at
data was then transferred to pur~ch cards for some subsequenit pressure. These cases were
processing by a Control Data Corporation then returned to the program at the recovery
3600 computer. pressute.

The computer was pLogramamed to normalize The average, minimum and riAximum values,
,-ach reading in a t,. -t sequence of s, particular number of components in a set, and pressures at
I:est component to that compon.-nt's initial zero which failures occurve.4 are 5hown nn i:4iv1iua1
xessure reading. The ,.esults at each pressu:e graphs tor each set ot components tested. Adi;-
stacion for a set of samples were averaged and tional descriptions and typicel photographS are
the maximum and minimum values determined. by supplied of all visible mechanical damage. The
the cvmputee. Any component deviation of more pr-scntation of this data is cotered under "Data
than 50% from the initial zero pressure readings Format" in this report..

3.....
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Description of Test Equipmnt

A schematic diagram of r-he test setup is give.n samples were attached tc a mounting bracket on
in Fig. 1. The hyd&aulic system in; self ex- the removable chamber top. The various elec-
planatory. The chamber itself is a 192 cu. in. trric. testing configu:a0'ons are ;ihown schemati-
cylindrical pressurz vessel. A !icrevr-on, o-fing cally in Fig. 2. The major testing components
seal top contains six electrical bu'ikhead con- are listed below.
nectors and one hydra dic vent valve. Test

Test E~quipment List

Description Manufactures

Pressure Chamber Marine Physical
Laboratory

Pressure Gauge, 0-10,000 isig Model No. 0338 Ashcroft

Pressure Re-ulator Model No. S804 Bastian-Blessing Co.

Air-to-Hydraulic Booster Pump Model No. 15067WT Scientific Engineering
Corporation

System Oiler Mode. No. 8844 Bastian-Blessing Co,

Stepping Relay Model No. 20-1404 C. P. Clare

Isolation Trans. Model No. IF921 Chicago-Stancor

Cont.ant Voltage Trans. Model No. 20808 Sola Cotporatiori

Volt-Ohrueter Model No. 41 !A Hewlett Packard

AC Voltmeter Model No. 400D Hewlett Packard

Impedtance Bridge Model No. 250DA Electro Scientific
Corporation

Wide Range Oscillator Model No. 200(D Hewlett Packard

Oscilloscope Model Ne. 535 Tektronix, Inc.

Transistor Curve Tracer Model No. 57"S Tektronix, Inc.

Binoctiar Microscope Model No. SVB-73 Baus.ch & Lomb

4
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Anderson, Gibson and Ramey SIO Rvference 566

TEST DATA

lnd,.. of Compononts by Manufacturer

Allen-Bradley Company 136 West Greenfield Avenue Resistors H!0-1•11
Milwauký e, Wisconsin

SCeatralab 900 East K'efe Avenue Capacitors 10-17
Milwaukee, Wisconsin

Cornell-Dubilier Electronics 50 Paris Street Capacitors 18-53
Newark, New Jersey

Corning Glass Works Etectronic Products Division Capacitors 54-61
3-,00 Electronics Drive Resistors 130-137
Raicigh, North Ca.oliý-,z

Dale Eiectronics, Inc. 1370 28th Avenue Resistors 136-137
Columbus, Ohio

General Instrument Corp. 65 Goouverneur Street Diodes 78"7
Newark 4, New j!ersey Resistors 138-139

Transistors 170-173

Microtrac Company, Inc. 145 East Mineola Avenue Chokes 6"69
Valley Stream, New Jersey Transformer% 156-163

J. W. Miller Company 5917 Sc% Main Street Chokes IT-77
Lus ,noeies, Califortia

Motoroia Semicondutor Produc.ýs Div. Diodes 8$-95
51)05 E- Mc.honaldJ Road Transistors 4-177
Phoen•ni, Arizona Integrated

Networks I146 191

Omite Manurtcturing Co. 3635 Howard Street Diodes 96-101
Skokie, Illinois Resistirs 140! q I

The Potet (Codpatiy 1424 So., Alice Street Capacitors 6,0-61
Anahrim, Csiifornia

i, IV. Sickles [",iisioc of General Instrument 'Thokcs 66.67
(Cerporation Transformers i ,%.157
P. 0. Box 330
Chxcopee, Massachum.tts

7!
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lBt,4:: of Compone'?s b,, Mcnufricturer (Co.nt'4)

c& 'nlucor D-s'c Diodts jfZ05

INt Sy!va.- Ricad lransiýý*Ors F S-13i
'Coburn. M&i ssach.jc-s

'le"-- 1ýsriment. -. ,,ipx~ntns Division ":-a P~AC r!Cý t,2-65
13500 'N. Central Express vay i;:,V.2es '106.111

S~iicon C.AI*
trolled Rctr.

Transi['F'i'S 4-8

Unt~IT~a~fr~eI'T~ Vau'ck Street Transformers 162-169
New Vork 13. Nrw York

Index o~Componients by Type

N o of 4o. o1

Tyr,* UseCoeerI Pago

Capiicitol 96 1060 1a-ý6 5

:Choke 12 2166.77

Diode 17 400 7.1

integrated N'etworks 4 801ý1.4 91

Resistor' 44 860 JI'155

Silicor~ Controlled Re.,:ifier114.5

Trans formcr 1 9

Ttznsi-ttor 15 3SO 170-19~7

Total% 161 3186
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Data Format

The maximur-, minimum and average electrical considered a failure and dropped fross the set
characteristics of each component type are in computing values at that pressure.
plotted versas pressure. The graphs are normal-
izied to unic inati'il values before application of
pressure. The number of failures for each test set are

shown in a bar graph for each 1000 psi8 pwessure
The ordinate of the graphs uses a composite increment. This graph shows failures in the

of linear and log scales so that deviations of pressure intervqkl in which they appear. The
let's than ± 10 appear on a linear scale and percentaite of failures can be determined by
devi•tions greater than ±10-( are shown on a log reference to the total number of components
scale. The exceptions to this form are the tested given at the top of each graph.
traphs fAr transistors and diodes. The accuracy

of the oeadings for these components is of the
order of -±l'a; therefore, the entire ordinate Each graph is accompenied on the facing
uses a log scale to avoid exaggerating inherent page by a complete description of the component
reading errors, tested, a summary of changes in relative value,

a review of any physical sLamage and, where
As previously stated, components having a appropriate, a photograph C, any visual physical

relative value change great-r than SO% were evidence of mechanical damage.

9
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Contto; ob 56 p F :710%s Corwac, ýivc

ODD560 1000 VDCW Raidiol lead

CaOaHICo 112 -40.2500 dca.
SOAK PERICID: 16 hours al 13*O0 psig.

MECHANICAL- No opparant dvamon..

ELECTRICAL: All components i-voicated less than 10% chong..

Conitreol 100 pF ±10% IAetol Cos*

Type ý'0 5000 VDCW Axial stud

Capac~itor 0.65 x 0.812' dlam.

SOAK PERIOL 116 tiours at 7,000 psig.

M4ECHANICAL: No appar'ent damagco

ELIý,/TRlCALs At' components indlicated lass then 10% chon~ji.
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Centfil @6 0.001 ý. GAIV Ceramic. feed -hrouigl

4d1-061 y )00 YDCV Tubulim axial leoad

Cepocitor 0.4 A 0.18" dim

SOAK PERIOD: Slone

MECHAMiCAL: Hu opperer.' dvrroag

ELECTRICAL: Seventteen cowor ants Indivoted less thk7n 10% char~ge.

Throe componen-s indicated a chta.ge gieonfor thoi 10% tord less thain SO%.

Centra'iab 0.02 aSF +160 Cersmic, w'jfer

OA-205 30 VDCW $quare, rodla.' lead

Capaciatr 0.57 x 0.5 )1. i2" th.

SOAK PER.'VI~ 16 hours ot 3.000 psig.

MECHMIICAL i No ipporwn damage

ELECTRICAI.: All ca~iponwns indicated a chortle greatei than 10% and le.-s than 50%s.

$4I1
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Central ab 0.02 .F Ceramic, disc

DD-20J (100 VDCW Radial I*cd

Capo-ito• 0.13 x 0. W" d;am.

SOAK PERIODM 16 hour-, at 1.000 psig.

MECHANICAL: No apriarent damage

ELE :TRICAL: Nineomn componenta i?,dicited less th3n 10% chinge.

One, compone~nt indicated a change greater then 10% with sebsoquent :eovery t. leos than 10%
change on -eturn to 0 ps;g.

Cont. i ab 0.0047' ,F ± 20% Ceramic, disc

DD.472 75 VDCW Radial load

Capacitor 0.12 x 0,55" diam.

SOAK PErIODt 16 houes crT 3,000 ,is;v.

MECHANICAL, N*i apparent domae.,

ELECTRICAL: ru nst*en -onipanents indicated loss thin 10% change.

FAIL.URESt f)n, compezoent indkcated a permanont change greater than 50% at the pressures Shoitn or the
'allt ve g'rph n o*pasite pq20.
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Central3 Mb 0,1 F Ceromit, disc- 30
ODA. 104 75 VDCW W'Ax imprefg

Capacitor 0.2 x 0.651, dianw.

SOAK PERIOD: 15.5 hours at 3,00}0 psig.

MECHANICAL: One component wos damaged as sh~own in occompanyhv oii roi

ELECT'd1CAL. Nineteen components irdikated less 16an 10% change.

FAILUJRES. One component ;ndi~trie a pedmulnani change gjreater fl~avi- 50% at th. prals. - - *hn on
*he fo.ilure graph r-:i opi: site page.

CentraI ub 7 to AS pF Ceramic, trimmere

CV 1 1D450 600) VDCW Chassis "~Unt, rodiz; itvg

Capac~itor, variable 0.64 -A 0.8401 die.~

SO;,K PERIODS '6 hour, ýi 10,000 ps~g

MECHANICALi Noa ppf tent lormago.

ELECIPICALt A!. component;j indicatei less than 101o cheinge.

17
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cormo ~I Iý ubiIi-ep 0.002 if 20% Paper, mylar

DPMS V522 1100 %VDCW Tubular, radial load

Cur, c ifor Dipped casing
0.63 K 0.37"' diam.

WAK Pý'-iOD- 15 hours at 8,000 psiqt

MECHAHICý,..- No app.'rent drsmage.

ELECTRICAL. A1I co~nponi-mvis indico'ted less than I0ý change.

Cornell.Dvbfler 0.OI)6,r 23Paper, mylar

DPMS 6D6 6Q0 V'DCW Tubulwo radI;,-i load

Capacitor Dippoz' casing

0.69 x 0.34" dlamn.

SVAK PERl3D 1 Ht hose" at .8.'vA.0 psig.

VErCH1ANlCA~.: Mt. apparent trae~i.

ELECTRtCALi M! compaonmis indicalod less +or R%% chanog;.
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Csrr~ol I - ub; I; r 0.033 .~-Fr 20% Paper, y,ijw
DMAS i533 iOVDCW Tuulawlr, rod'al lead

CgF. zz&tor Dipped ce~aing

0.63 x0.3~7"' dia..

fCAKPI ~EW004~ 16 hours at F,.DOQ psi%.

MICHMAICALt No appatornt e4omog-t.

*-I.ECTR!CALs All conp-anonts :nicufed less that. 101 chooq*g.

Coviell-DubIiir 0. 1 uF ±20% Paper, mylaor

DPMS 0P1 500 VDCV Tj~bular, radloI load

Capacitor Coppedl casing

0-52 x 1.1801 diem.

SOAK PERIMO 16 hoips at 19.000 iiig.-

MEChANICALs So apparent doazq-
ELECTRICALI All componunts indicated loess than 10% change.

21
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CornteI.Dubilier 0.22 .LF ± 20% Paper, mylar

EPMS 2P22 200 VDCW Tubular, foqiial load

Capacitor Dipped atoting
1.3 x 0.59" 41iam.

Sf-AK PERIOD: 16 lhows at 10,000 p11g.

Mv,-HlAHlCALt No apparent damage.

EL.XCTRICAL AO~ comroF nents in~icatea loss than io% Chon*..

Corrtioli.Dubiller 0.22 tuF t 20% Paper, 7"Y)M

DPMS 0P22 400 VDCW T,.huI ii rcJial load,

Capacitor Dippod ctoing

1.56 x 1.62" diam.

SOAK PERIOM 16 hours at 10,000 psig.
10EClANlCAL: No appar~nt 4,300;61.

= ~ .. rdicdtetd lsis than 10% change.
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bMFG.- COIIIELL'Duio!Ift cWARr NO. 15T"VPlE - C&ITORl, OPUS ZP4?, .4?LF •1 O%.2OO~cw NO. OF SAMPLES TES'ED- o

tESCPIPTIO1g* PAPER FILM, TUOULAR, RAO-WL LEAOD

_ _ _ _ _. ..

mmole

I I I~ ]I

0.0 - ----- ----- '-i '"•

No of,

2.C!

Fa . I I
-a_ e ', -- • - . .

0 2 3 
-

5 a 9 H0 10 0

p'-essure 10 3 ,0S19,;

M F•G, -¢OR •ItL ,L-OUBLIEK CHAFT -40. 1,5

TYPE: -CAPACITOR, PKM402, .002 llf" 20%•, 400 V'OC*) HO. OF SAMPLES 7TEST,-[) 20o

, DESCRik"TION SOIDU IMIPREG •TUOIUL&R, AX{IAL LEAt

10.0( 

• 
.. 

i

VaMk*I I

0.2

0.115I I

No.o I- I_ _ • - ...... kI C

On, Is 1c0H ]
Fo,1 I d

0 L

S.... . ..... 2 7 9 0 0

2 4 L o ef e ?0_ _ _ _ _ _ _

'0 -i--- - -- ____t l IK _I_



Cornel'-B,-bgleqr 0.47 /tF -20'. Paper. mylar

DPMS 21147 20V -C:C'O Tubulcar, radial ;*ad

ýCoPotw tor Dippatd co.r~g

1.6 x 0,/V' diam

S~OAK PERIUOD None

MWECHA~iiCAL: Visual inspectirý,n after compietion of test %'ýowed hail-ine c'ac~s in tho cas~ng o$ three units
auia a chipped ca;'ng on one uoit.

ELECTR'CAL.- Fois-tteen componetnts nPd coteJ !cLr thon 10'% chonge.

Or,, e-omnonent indicated a change qricuter th!n 500% with sua-youent recoviery at pressures
ii~ow'n on fail-ire graph on opposite priqe.

FAILURES- Five componernts indicated a permanerni change greove, than %0%0 at the pressueres, shown on thre
fai~u'e j,-jph on oppr iite page.

Corns II- ~j iIi or 0.002 .. F 200% Solid imprag

PKMACj2 400 V:)CW T~jbular, axial lead

Capacitor Thermoset molded
1. 0 x Oý3 d I ar

SOAK IPERIOD- None

MFCNANICAL: No apparent damage

E..ECTRICAL: All comparnents ýnd~tated Isis than We% change.



MEG.-CO II.LL-DJlIL1EVI 
CMART 40, 17

TYPE:- Cl: .cirOp NJO. OF SAMPLES TEtT..D-19

jjSCR:PTIOM - PKN*t___

10.0 7-7V -

.0.

-- I -- -- L.

I'-. ~ ~ ~ or Ca i

i I

0.9 _I. .. .

0.5 . ...- --........ . ___- 1 ,_ _

0_2 - Avg._ I

0.; Min. C i

Units _

0 
- 1

1 2 3 4 5 6 78 9 i(1 I 0 i

Pressure 7• 03 ps3 ,9 ;

M FG -•-C ORNN LL -OUSI LIE r 
C . " , . 18

TYPEI - CfAICITOI 
NC'. u*- :iAMPL.FS T:_STEC) -0

10,0.0 - " 1 --- 1 I _ _

2.0- - - 4 - 4-- - - ...... - -

I.o r -! !

Value t-toInitial

'o : -- I , -t /

. T

-..-- - -: ------- Lr - ----f ..... , __

u, . Ma.-.- 
-

A.2 Avg. C

o L-: ---�L: --m�m i n. CL ,. I - -.

20 ? o1I_

__ I _
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C-rnelI-Dub-iler 0.0CG 6 uF 20% Solid imp~reg

P,." -Slt 600 VDCW Tuvlvsor, oexo' lead

Capocit': Thorm-o Attnoldod
lE 0.I2'• diem.

SOAK PERIOD: NoMn

MECHANICAL: Me apparent damoge

FLECTPFCAL; *.ll fomponents indicated less thoit 10% ýhange.

Cornell-Dubilber 0.05 0F z 20% SoWid imoreg

PKM ý55 400 VDCW Tubular, jxial leoIc;

Capacitor Thermoset nu'd*4
1.25 x 0.437" diam.

SOAK PERIOD: None

M'CHANICAL: No apparent damage

ELECTRICAL: Eighteen components indicatecd iss thomn 10% change.

One .omponent inolicatod a ch*•nge greator than 10% and less than . 4

27
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TyDt:CJA(ACIfIR NO-. Or' SAW4.'ES 'TESTEC)"I1

100

5 .0 ---- - ----

Vcu s I I L{21Q

-~ -- -------

2 _ Avg. C -----

_ oe:e__t- )----i-

0 
-4

6 ~8 9 10 1 0



CorT1TISII.ubili&r 0. 1 ;iF t 20% Sol~id Imropel
P X m 2P1 200 VOCW Tub~lov, axial lead

Caowcitor T'hormoset rp..Pd.

W44K PERIOD: 15 nours at 19,000 pz~g

MeCH^ICAL-No apparent damag.,

ELECTRICAL: Eighteent Limponents indicotd lot than 10% .kona"2w

FAILURES: 0.i compc'lont intd catod a polflnu7w.M 0cuanj electwe than 50 % ait'v pto'saurrs o~,.r gi'

fcilure graph on opposito page.

Crne!I-D-.bi~ler M. uF ±20% Solid improg

PK P1600 VDCW Tlibulef, axial load

Capacitor TImsrmoset molded
1./' x 0.3?" diem.

SOAK PERIOD: None

MECHANICAL! No apperien. jamage

ELECTRICAL: All components Indicuted cmox than 10% cl,-inge.



M$ G.- - ____________ LL___ -U - - -. .,

2.0

IVolvoI
Relativ

0.2 Avg, C

20 - -- -- ......
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70.0

1.0
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C~i.Wioi -ub I; or 1. 2 51F 2 0 % Solid impro.g
PKAI 2P25 200 VDCW Tubjllrv, axial ;eoo

1.8 x 0.62"• (vn,

SOAK PERIOD: 16 hours at 8,0," 0s56;

MECHANICAL: No apparent domne, i

ELECTRICAL.: All com'ponents indlcitod Fess than i0% chor.ge.

Corvel.-Dubilo.r G. "I.F 20% Soli! nipreg

PKM 6P3 1,00 V.•W Tubular, axtml Iteed

Capaocitor Therm. set me id d
1.56 x 0.56" diall.

SOAK PERIOD' 16 Nours nt 10,000 pse'.

k.HANICAk; No opporenem dame4i .

ELECTRICAL: All components indicated loese than 11P change.



f- a.';CONIW LL-DUBILIER NO.AM S '. 23TYPE- CPA'ITOR?40 OFSAMPt.ES ES~ f

~DtSCR;wrirw- PKII 4 P47 - ---- ~

rj ---___

240 __ __ __ _ ~ - - - ~ - -

Itn inol;oI

r

0. Avg. C__ ___ __ _

No, of -9 7 7

IPress;ure o jsg

MF.COPNIELL- OUBILIER CHAT Vo.- 7A
- IFE CACTRNO. OF SAIN.PLES TE-STE7C -20

IOESCRIP'T1ON - 0904 2w,

IC ____7---

R.Ilotivc'

a .Inil.oi

I .-- - =-.--

ri C

0.2 A_ C_
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Corn.uI-Dubi~ie; 0.47 uF 4 20% Solid Impreg

PKM 4P4? /000 VD1'W Tubular axial load

Capacitof Thormoso "Ided

1.94 x 0.68* diam.

SOAK PERI'3r.,: Nnne

MECHANICAL- No appment damage.

ELECTRICAL: All components indicated le:r than 10%

Coroell-Dubiller 1.0 AF % Solid Impreg

PKM 2W1 2" VDCY1 Tubular, axial lead

Capacitor Thermoset molded

2.125 x 1.0" diam.

SOAK PERIOD: None

MECHANICAL: No appaont damage.

ELECTRICAL: Nineteen components indicated lots than 10% chanpe.

One comvpohent ind!coted % change grwoter than 50% with sulhsequent recovery at preurlles
shown on failure graph an opposite page. Recovery of the faililg semple was on return to 0.
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MFS.-CORMILL- 0UBILIfi '7,6ART NO. 25

TYPE - CAPACITOR NO. OF SAMP..ES TESTEDO20

DESCR•IPTION" JS .001 U-V

50
2. - - - -___ .1..... "

----- 4-----

* --
V~alue

0.5 - _ _ ____ .1 1.__ 1
Max.' C I_ _ _ _I_ _

0.2 _ ~~~~~~~~kivgC~ i........ 9

I- -1.

No. of

2 3 4 5 6 8 9 10 0 O0

Pressure (i0 3 ps g)

MFG. -C0IIIREL[ -OU.DU3ILIr CHART N7. 16

TYPE-Ga•ACITOA NO. OF SAMPLES TESTED-2O

DESCR PTiON - FGNSOUM

v a
to I i-+ - H

0.9

0-2 Avg.C~jt-K - A-
Min. C j

No. of

°Fo--' ° lo ....... I - -
oids 10. . _1

p° ° tip "i S 'f 1

3 2 3 1 5 3 7 8 I 0
i 34 Pre ir$•re 10 p• hi9J



Corne!l-Dublli ir 0. 001 uF ± 20% Ceram ic, disc

JB Voltage a: requested Florinated

Coao c i t o r G l a s s e n c a p

0.437' diam x 0.15" th.

SOAK PERIOD- Non.

MECHANICALU No rup paren? damage

E L E C T R IC A L , A ll com p ,nentz Indicated less than M b% change.

C o rn e ll-D u bilier 0 .00 2 AF ± 15% C ormic. d isc

FGH 6D2M 500 VDCW Florinlted

Capacitor Glass encap0.29 diem x U.16*' th.

SOAK PERIOD: 16 nours a* 10,000 ps.0.

MECHANICALt No ý-;por~ni dum~ago.
L.F.CT'RICALt All i;ompcnents Indicated less than 10% chang',.

MECH FI!, AL: a :• aren dalage

a
I



IWFG -COflW(LL- OUSIL I ER CHkRT NO. 27TYPE *CAPACITOR NO. OF SAMPLES TESTED -1
OVICRIPTION SYA .01 WVV

to Initial T . ...

0.9 
-. A ___ Ii

0.5 7 L C

0.2 Avq C~---~--

t"O. of _

Pressujre (7Q1 -_ __ _ __ __ __ _ __ __ __

M~r.CORELLOU.~I 
THAPT NO. 210

TYPE -CAPACITOR NO. OF SAMPIES 7isr:SE: 19
OESCR-PTION NS.06/ 5OOV

Value

Vai~min C- 
_

-. 7.

LIM ts 
__0 7

24 6 7 8 10
36 _ ___ ___ ___ __ ___ ___ ___ __ _3____ ___ __



Co 'il-Dubiloer 0.01 -F GMV Ceramic, flsc

BYA 6S' 600 VDCW Wax impreq

Capacitor Phenl ic dit

0.62 di un 015" th,

$OAK PEPIODM None

MECHANICAL: No oppareot damage.

ELECTRICALt E~ghteen c-omponents indi~ated 4sas thar•IM chann*,

One component indicated a change greater thoar 10% and less than 50%.

Cor-well-..Jbilier 0.05 A- % Cew'anMI disc

HS 100 VDCW Wax impreg

Capccjtor Phen.oiC dip

0.625 dim' x 0.12S" th.

SOAK PERIODM None

MECSANICAL: Nc apperint damage

ELECTRICAL: All co.miponents indicated less then 10% cdvwjge,

37
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MFGCO%4LLUgLj~pCHA-1T MO. 291. >E~-CAPACITOR NO. OF SAMPLES TESTED It
DSCRIPTION -gWw 5-jSO

50-T--- . __-~-~--__

Value

Volvo@

T j II I ___I

20.

ti 0t 10

20

L Pressure 70 3 ps:g)IMPG.- CORN1[LL-OU6I:JI ~.o t
TYPE - CAPAC ITO* NO, OF SAMFLEý _'CtJO

GEC~nTO -I- _____300_

20.-0 __ - ---

toI

1.V

01.2 Avg. C ~ ~ T- - ~ i

Mn.~ CC1 0. 1

1040.a f~

2 3 4 5 6 8 9 p0 10

36~pl~p (__ __ _ __ _ _ 3_ _ ps_38s~ 0 pi)__________



Corne~l.Duý. fler 5. 0 ~FE t oyc

SWH &.150 150 V TL~bror, axial load

Capoc'Itt" 1. 58 x 0. 5' "d i m

SOAK PE7,kiOD 1.'.5 hipurs at 10,000 psig.

'AEC',"AWIlCAL: Visajal inspection rifterr completion of test showed deformfition of ?he metal coting anti ditp'oce-
ment of end seols on e igteern cornponentn.

ELEI: rRlCAL: Ten components. indiacted a change greate: than 10'; and Itss t+an 56%.

F~ve comnponenitt indicated a chringe greater than 50'o with subsequeant recc.er) vt p'!essures
shown on failure graph on opposite page.

FAILURES- Five components indcr a'ed a permanent change tireuter ihor, 50% am the pressur~es *slu-wn on the
failure graph or. ý;-,ýsite rcage.

Carnall .Ouci I er 25.0 L.F ..

BWH 25-M0 303 V Tti nulor, axial lead

Capacitor Ufý purity fail

MECAK NICA'- None nsetinafe complocn of tos~ showsio slight deformat'.on of till metal cases. One

ELECTRICAL: All ormpononts indicated a change greater than IV0% and I ss than 50%.

qw-



FG. COII .L-UIILIEI Z. qT NO a.tb"

TYPE -CAPACn'Vjq NO. OF 'iANPLES PrESTE. "0

DESCIWPTION - 0iw Se-o

5.0 -- -- -- 4 - ---- --_ - -

2.0 -___ ___ ___

Value -IRelot've

t2l Inotiol 1 IN

,o-- -4- ___ i

_ _i 
ii zt

min. c

Unit, 10 ___- .- - -_-

0 2 3 4 5 6 7 _ 9 _0 _

Pressure l0 3 ps. 2)

Irl G.. CONNELL-0,L. iLIEIN Cý,APT NC.. :J';'

TYPE -CAPACITO* NO. OF SAA:LES TF'- .- 1,1

OE$C RIPTION- NLW '0-12 __

10.01 I _°_---_--'___ 1 .... *-- . -----F---1-
5.0

2. -I*~~h---'"--- - ---- - -----

,/olive

"Vald
\ ___0 

Ii--

0.2 .Avg. , ± ___-__-

CI

No.-of - i--- T•-1---•-
F'ailed

40 Pressure 1037 p,,]_
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Co.nol .-Dubilier 50.1 ;1F Electrolytic

BWH 50-50 50 WV Tubular. q2;ai lead

Capacitor Aluminum foil

1.62 x 0.62" 05iom

SOAK PERIOD: 15.S hours at 110,01) psig.

MECHANICAL, Visual inspection after completior of test showed sli;ht deformation of three metal c'.es, end
soul dispiacemen' of five -pimples, oni, insu!ation extrus iors A twa samples.

ELECTRICAL: Nine comparenws indicated less tha2n 10' change.

Ten componentt indicated a change grevater than 10% and less than 50%,

FAILURES: One component indicated a permanent change greater thcri 5G% at the prersures shI-v'., on The
failure g9aph on opp,site page.

_+15 %Electoly e

iti

Cop'n,!I-W • ilier 10 _F +15 ""etoy.

NLW 10-12 12 V Tubular, axim lead

Capacitor 1.58 x 0.5" diam

SOAK PERIOD: 16 hours at 3,030 psig.

MECHAN: AL: No apparent damage.

ELECTRICAL: One component indicated a change greater 'han 10% and less than 50%.
All other componenta ha'J less than "0% ehaoige.

All

I



I -TYPE 'CAPACITOR NO. OF SAMIPLES TESTED-20
OESCR IPT;OWNLW-50-12___ 

___ ___-___-

70.0-- F
5.0 

_____I

2.0I
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0, -ff -

0. Av. _tzz
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Cano! ku'-tA I I or 50.0 4~F -. ,%Eliectroll tic

HL-01 5-12 12 vf Tu~bular, axi~al ?*oa

SOAK PERMO;: 16 hnurs all 3,0010) psig.

MECHANICAL: NJo opparer't da~

ELEL..iRICAL: Ton comave~o'nts *ndiizted less tttan 10% change

Ton components ýdic'nted a cehncj. greatur that' 10% and less than 50%.

Cornuill-Dubilior 85.0 L& Eloc.ovlytic

NLW 8-5-50 50 Wv Tubular, uitlal loed

cv!pacitor Alurdinum foil

1.55 x 0 375*0 diecin.

SOAK PERIOD: 16 hours a, 3,03") o.

ME.CHANICAL. Visvaý '.,ptc'-.on fai~vwing coomplation of tvtst showed slight defotmation of the m~etal cases v
ni-.ý zQ'?qonenth.. 30o Of the darnag.ed cv~monents remained functional throughc;.t thft ttntir%
to",-

ELECTRICAL- El.4ven tomý,%onenss indicated lot.. than 0O% rhongis.

Stver. compionents indicated a :hange grout*er 'kar 10% and less then 50%.

Tw comnponent$ indicated a thoang. [eattt than% Sv"; with subseq~twit ocovsory at prossianes
shown on fasilr* graph an op%;)oszs# page,
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MFG -G. C0OPISELL- 4I L IER CH AR7 A O, 350
"TYPE- C&9'&CITvR NO. OF SAMPLES TESTED't0

,SCR:PT!ON CK0G ,0O01L• V

"___.o_ I .. . . . .._ ___

' " - - --t-d . -. .-- - ... .- . . . . i i.. . . _
S1.0.0

' 1 '_________t o Initial

t : ° " i - - --t- -...... 7.

i Max,. C l
C. Avg. C

min-

2.0

N ~o. of . . . . - - • -- 5 -
L'nifs 10 

: - -- - - ...

L Pressure -. ! 3 •_)

MFG, COIk41E.L-0U9IL-VI CHARY NO. 36
TF. cE- CAPACITOR NO. OF SAMPLE.- TE-. 'iD-1

2..-q PT- -_ - _ _ ALF !

I I

• ,0. 5

Max. C¶ 
--.- F-

oaf~ -~ ----------- I

Fai~d - - ----- - _ _

Fjnifsur 10 69t
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Cornrdý-Dub;lier 0.0018 LF 10,, Ceramic

CK06 200 VDCW Ph.no'ic case

Capacitor Square, radial lead

0.3 x 0.03 x 0.1" th.

SOAK PERIOD: 15.5 hour% of ;0,000roiq.

MECH•&NICAL, No apparen' dIamage.

ELECTR!CAL: Two components indicared llJss than 10% ck.nge.

One component in,.i :uted a chonqe ýreriteý than 10% c.:d less than 50%.

FAILURES: Six componen$s in6;k ated a pcronent change greater than 50% a^ the pressures shown on .he
faiture g~rph on oppo•it* page.

Cornell-Dubilier 0.0022 0F 11V3 Ceigrncm

CKO6 200 VOCW Phenolic cuse

Copacitor Square, -adial leed
0.3• x 0."' x 0.1" t;,•

SOAK PLRiOD: 15.5 houri at l.1,C0 psig.

MECHANit:AL: No apparent d "nage.

ELECTRICAL: Threo campotvnts indicated less than 10% chunge.

FAILURES: Seven c-mpooents inaica•ed a permanent change greaoe; tivt 50% at the pressuret shown on the
failure graph Pn opposite I)age.
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SMUG.-:OBnwIL~.0oUs.L'! CHART NO. 37

TY--,.-APACiTOR NO. OF SAMPLE!i TESTED-I-
LDE!S1 R1IPTION If T y 9% 1 C 6436

I]

2.0 •, ,L _ ..

Volvo I i

to '!,tool

VIi I

0.2 M~~q. ___0. - Avg. C -

-. . . .. , ..• .

lo
No. of

Foiled

1 3 _ 5 6 7 8 9 10 '- 0

Pressure ,103pse9)

MFG." COE1ILL' OUIL:ER CHART NO. 39
TYPE-CAPACITOR NO. OF S, 1PLES rESTED•-I
DESCRICTION" MTYNI I104M

50-_----- , __ __ ___-'0 . ..... .... l -5.0° --- 1-

t', !n~pfoiolValue -

'U. _ _ _ - -

I

0.2Avg. C "- - ...

M. C jUI 0

__i___ -.. . . ..... _7 __ _ _ _ 1

a~ 9-. 10 t 0
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Carri I I-D.-i I er C ý^U 1. 1 1.M'ý.ihzed paper, t-

MTYKNIC 683M 200 VDCW Tubvimo, axial lead

CInt.zitor Glass end seal

1.125 y 0.5" diam

$OAK PERIOD- 16 hours of 10,000 psi.ý.

MECMAN;CAL: V,%uzi inspectior, iallcý,,ing completion of tests showed sitght deformation of the metal cases of
all components. All damaged components remoineid finttionaI throughout tlie ant~e- test.

ELECTR',CAL: All components ridicated less than 10C, choane.

Corn* IlIDu6i Ii e r 0. 10 ;jF 207; Meo.ilized paper, film

MTYTNIA'104M 200 VDCW T'.,bivlckr oxit4 lead

Capacitor C!as, r.d a ,1 ,a

SOAK PERIM~ None 
,?5x031'da

MECHANICAL, Visuol inspection followirty completior, of tests showed deformation of metal cases of all
component's. Seventeen of the '~mg1compontents remained functional through~out the
entire test.

tLECTRICAL. Seventeen Lomponents indicated less 'hon 10'% change.

Two comnponents indic.,ted n change greater thur, 50% with subsequent eecovery of pressures
shown oki failure graph on opposile page.
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SMFG. - VOIIElLL- OUIIL•! ZCHAPI NO. 39

TYPIE -CAPACPTOP NO. 'JF SAM•.LES TESED -ItIF I'SCRIPI ION -ATWK %I C104M

2.-.----0 . -- I _ ____ I jL _---
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Cine I I-Dubi Iieor 0ý 10 aF -- 20% Metalii~od papzr, film

MTWKNICIV34M 269~ NVDCW Tkbular. axial [sod

CapaC tor ;!3z;-. zc-.

0.87 m 0.312" diam

SOAK PERIOD: None

MECHANICAL; Visual inspection fW1,;wingj completion 0~ tists showo4 deformation of the motol tares of all
comipunnnts. Eighteen of the Jamaged corep.~onets .'smc;ined functional tliroughrut 1,ý, entire test.

ELECTRICAL, Eighteen component*ý i. dca-ted less than 10" clange.

FAILURES: One componen- indicated -j permortont cho-.ge greater thon 50% at the presss~res liicwr. on -he
failure graph on o~ppsite page.

Cornel I.Dubi'ýit r 0.22 uiF Pacer, oil

CP05AIKB224 :3 100 VDCW Tubjlar, Qxial lead

Capacitor Metal case
1.125 x C.4"~ dam

SOAK PERIOD. 'lone

MECHANICAL: V~sual inspection following completion of tests showed deforniation of the matal eases of ell
compe.nents. All damaged components remoined functione- thrr~uznout the entire test.

E,',ECYRICAL: ill1 components indica.tsd lest than 10% charige.

to 60
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MFG.-COPILt.0DUSLIg-0 CHART NO 41

1*YPE*CAPACI7ONO.O SA~VrLES TEITED '20

DESccftpTlIQ -T'fR%2$ six
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m-ax. C 4

20.

p*esvr 110P59

M F P M U01L1 C H A R T N O . A 2
TYPE-^.P~fIY0WNC~. OF SAMPLES TESTED'20

!0.0

5.0--- - -j- - -

Valve
Riplative

0.2 Avg, C .t

No.dof
t 1 1-

7 - --- - - -o-

0F--
-1 

)aiI~ c- -

pr.!ledr 1 Lit



Crn.llo.Cs.t 0.82 1•F Solid toarolum

TYR21BF9 31 VDCW Tubular, axial lead

Capacitor 0.$38 x 0,175" diam.

SOAK (PERIOD: None
MECHANICAL. No afferent damnage

EL-ECTRICAL: Ail components i.cticated loss than 10% change.

Corncll-r-1u; -lir 390 oF ± 5% Mica, dipped

CD15F39 IJ 500 VDCW Rectangular

Capacito. Radial lead

0.47 x 0.,4 x 0.22" th.

SOAK PERIOD: 15,5 hours at 10,000 psig.

MEZHANICAL. No appavont damage.

E'.ECTRIC•h.. All components indicated less than 10% 6nrng*.

I.



MFG.- COR% ti.L-006IIUt* CHAR7" NO. 43

M C, OF SAMPLES TESTE-

M C

0.2 -? Avg. C 4 .

No. .' -4-

Un. s_ _

L - .

M.FG.-COftNELL CiURIIjIR CHART NO, 44

TYPE -CAPACITOR N:). i• .AMPLE., rESTED 20

OE SC R IPT ON - H C C.32 24P

-I- ... t-
fV.h V I 2 •- -- l I . .. ...........

-. .-....----- ---€ --
tn ntoI

I 9 T1-

__. . . . ..,,,,,__-_-.____.__i ,, I I -1 I tI i
__ _ __. C

1 2 - 10 10

52 _______-- 10 3 p.19 s ij-~1 7



CcurnelI-Dbi hber 0.01 UF ±L 5% Mica, dipped

CD30F 103J 300 VDCW Rectangular

Copaci tor Radial food

0.8 x 0.89 x 0.34" th.

SOAK PERICM: 16 hhats at 10 CO psig.

EL.ECTRICALI, Al! compone ;s indicated less than 10% ongq,.

Cornell.-ObWliar 0.22 udF Ceiramic, tear drop

HCC3224P 3 VDCW Phenolic coated

Copacito, Wax Itrpreg.

SOAK PEFIOD: 1'" hours at 8,000 psig.

MEC4ANWLALt No apparent damage.

ELECTRICALs All components indIcuted less than 1:)% change,
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-__ ___ I;.. -C comi CMART NO. 45

TYPE-CARA:I111f N.O SAMPLES 1'ESTEO-20

DECiTO -- I-~i
10 't itiol I

0,_ 5

No, of 2

Un~rs 70___ __ __

0r
7 2 3 4 9 6 7 8 9 10 )j

[ ~ .pressure 703P1

jMFG.*COftNING CHAR7 NO. A6

TVPE -CAPACITO~ NO. )F SA.MPLr'zS TESTEO-19

DESCR; FITION CYFMI6____________ ______

Relative

0.9- ,~ - - -- -
U.5-

0ý 2 rAvg.dL C------- 1

No. oi z
U, 1': 70-

2 35 6 7 8 9 To ;0 c

5 A Press-ire 103 ps~g)



Corning 100 pF t 10% G f.vii, f=i
CYMW i 53J0 VpCW Rectangva, axiai lead
Capoc.tor 0.406 x (t.201 x 0.78" tl.

SOAK PERIOD': 16 ho, rs at 10,010 p.;o ,

MECHANWCALi No uonotent damage.

ELECTRICAL: Nincý een cz-,.onent• ind:cated loss than 10% change.

One component ýnlicated a change greater then 10% and ies-, tWan 5i)%

I.

Cornin,' 680 p ± 5% Gioss, f"l•
CYFM 15 300 VDCW Rectangular, axial lead
Capacitor P,468 v 0.265 x 0.11" th.

SCAK PERIOD' 15.5 hours at 10,000 pslg.

MECHANICAL; NH apparent domage.

•L ECTRICAL: Nineteen componients kidicated less than 10W thange. N4. cr•Frsno in•;cated
t change greater tiat ý0% and ies, than 50%.

5 i



T"ýPF. -AfbCITO* NOQ -VF SAYPL.ES TESTED-2C

DUtPCWIPTION - CYPM10

"in . l , -- 4 - -

S¶- I ' = - -

70 0
to I-, itiolValue

0.9 1--
IT I

0.2 A,,,. C3• i_ _ I _ '

7 2 3 4 5 6 7 8 9 1 0 0

- - - .O-N. 0C•N NO. 4

.- NO OF SfMOLES TESTED - O

iii°r I riii •- . ¶____

Value 1

1.0 Pressue 7 -

: . 9 CORNIN-

0.0 -J ....-. I . . .. .
I + ......... .. .Ic

Avg.C ______

0le -- --.. . L..
.0 .80

P.,e'•ure i03 Pin9 )

mx I6



C.or" ini 4700 pF rGI~s, fk

CY C , 20 3 ( 9',1 "CM Rfdctarov~'ý, amoxlod

0.468 , C,265 x O.11" th.

SCt,, PERID: 16 ho:, .- - 3,000 Dsia.

MECHAMICAL: No 2pporeot lamage.

ELECTRICALrr All comporents indi•atod 'esi th•i. 10% :hange.

6800 pF ± 5% Glass, foil

CYF'M 30 500 V Rectongular, axial lead

Cripocitor 0,76 x 0,76 v 0.16" th.

SOAK PERIOD: 15.5 hours et 10,000 psig.
MECHANICAL: No apparent daoagn,

ELECTRICAL2 All compot.s.*!,_ dicotod less tan 10% change.
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04FG.- COV1111O ,fA- 7A - 9I A

"IiYPE - CAPff a,0 Nf. OF SAMPN S ES ' .>-3"

.FSCP-!PTiOP'" TY0O

10,10

Value
-I----.---.. --- --./ -__ ___ _______

o.j.•.. .... j.....-I .I*-.-----.-.---. .. !j, .

Vah. o,___ __-- F_ -._- __-I.__ _____

"Valueo,,.- -- _ _ - _

"- -M o--C__ L__ --- ,....__ __ I - t,- -- __-- _..._ -

MO- C___

No of __

Fa led _

4 2 3 5 6 7 8 9 O 0 01

Press e '0 3 psig)

MFG,.- CORN T 1_ CHART NO,50

TYPE- •APAC;'rOR NO. OF SAMPLE', TESrED-I 1

DIESCRI~PTION - TY07

5.0"
2.0_--_----,J . ....

Value
toelitioe

N i ,'.... l _ I. ..-.
-l I

02Avg,, C -

-- Min~. C

No. of - - - -

1 2 36 7 810

58 __ _2



Cn?,300 oa+25, Glsti
TY 0i6 30 VDC R~tnur raial* loa

Capoc ;tor J~idcs

SCAK PERIOD V( bouts ot 4,000 voig.

MECHANICALi Nz apparvrt damage.
ELECTRIC-'AL: All corponorits Indicto'ed loss thsn 10% change.

Corning 9, p~ F 5% Glass, 1011
TY 07 300 VDCW Rectangular, m#dalI lead
Capacitor Melded case

Sý.AK efRlODt 16 hours at 3,000 ý,sq

MECHANICAL: "a apparent do.snage,.

ELE"-TIPCAL: All componvits rn~lc~ytod less than 10% rfhange.
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MaPG. - 101W a "do.

""YP. ¢A"•PAC i OU o. or S ,MPLES "ESTED -2i [DESCRIPTION - N'Y:)q

5.0

Velt 0

to -:mitaio- -l

0,9 .. .... ... .....
0.5 M a. L 7 II I.... .
0.2 Avg. C - -

-- Min. C

20
No. of _.

Units 1
Failed_ ___

2 3 4 5 6 8 9 10 1

Pressure (10 3 ps ;

MFG . POT T E P1 CHA7 1O. 52
TYPE-CAPACIT4O NO. Oc SAMP .ES T'ISTEt• 3

F'SCP!.PT;ON" -0'_ _ _-J

IO.Q --y-i-f - --_-- -

10.0

Relotivw,

to imitia,

0.9

0. A C--

i! ~ Fq•,ed0

F7 

-F _____

S 2 6 7 _ 10 10 -

60 Pressure 1703 Pg___



200~ pF ± 1*4 Glass, fe

TY08 30C vocW Rectangular, oJiMt lead

Capacitor Moltded case

9. 6 .3 x 0. 1 i5" th.

SOAK PERIMOD 15.5 aouis at 10,000 psig.

MECHANICALs No rpporebt damave.

ELECTRICALU All components indicated less 0-in 10% change.

Poster 620 pF ± 5% Ceranic, dice

2002-620J 200 VDCW Tubular, axial lead

Capacitor 0.25 x 0.1"' diem.

SOAK Pf RMcr None

MECHANICAL: No opparent da".e,.

ELECTRICALs Twelv- comnionents ind:covrd lesis than 10% chan~ie.

5x components indl?.ated a changqu gr.ter than 10% and lee* thao 50%.

PAILURES: One component Indicoted a permao.ent choge greater than 50% at the pressures ahown oeq the
Wo!lure graph on apposite page.



jA.!G.- TcE4 NTUE*COART NO. 53

-3CIi OWAPOS5t2 NO. Lt 4AMPLES TESTIED-4

1 100v
4:,0

to l,¶tiaik

70

70 Ci - . C

valu n.

No. of~e~

Unt 1 1

62 7 __ 4__ 97



Texas Instruments 1.5 A4T !Iectr4y .ic

51-:M 155SP035A 35 VDCWY ?ontdlum solid

Capacitor jbuiit, ax•al Idaod
0,438 x (1.175" din..

SOAK P.qIOD- 16 .3-trs at 3.000 psig.

MECHANICAL, Visual invpection after comletion of toit ,shawed P *. •ls brckan on three ciom -rte.

F.LEC rICAL. One component ;ndic.ated I ý,:; than 1J% cldan,)o.

FAILURES! Four components in'licatt ; a permanent change greater than 50% at the pr 'ssvres shown on
the fo;iare gropil 2n oppos-te oage.

Texas lnstruments 8.2 u•F Flectrolytic

SCM 825BPt)20A2 200 VDCW Tatalum, solid

Caopacitot Tubu:or, .x;!* lend

0.438 x (.175" diam..

SOAK PERIOD: 16 hou:s ot 3,000 paig.

MECHANICALs Visual intpiection after completion of ies, showa.ti deformation of the metal cabing on three
components and displacement of iw', end soa0%.

ELECTRICAL: Two components indicated less ýhan 10% change.

FAIL|JRES Three components Indicc•ted r, permanent chare greater than 50% vi th pressures sho-*n a.n
the failure graph on opposie page.
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rY~t- :'APAC: TOR NO, OF ý.AWPLE* 51.7ESTED
5pIubMSC-IP#q SCUPZOUPOIOA2 ____

Value II
Relafive
to lm~t;ri'

Volue

05f~ ~ Mx C___- ___-

No. of
Units 7=____

Failed

1 2 3 4 5 6 d

P.ressure 10Q3 psig)

MFG.-U~& I eisHITNUM96kYS CHART No. 56
TYPE CAPAITOKNO. OF SAMPLES TESTED-$

IOESCRI DTIWtJ -SCA'.?SPOMIA2

'Value

I - I

20 .9 ...... h OI ibr 4

AM. ~ -- t . ct~: ---f

0.5 5 69 10 1

Folod ~ ~ ~ ax o Y. -z -. Cz. i
0.2~h~ AiC CS9



Texas Instruments 22,0 pF Mlectroly¢ i

SCH?26BP010A 15 VOCW Tontawu'n, o•!,
Car cltor Tt'bular, ox',*: ie.cl

0.439 x 0.173"' d;ii.

-'OAK PERIODN 16 hours at 3, 00 0 "psig.

ME;'HANICAL: No copparont danige..

ELECiTRICALU All components lndicafed less thun 10% thiings.

I

Texas Instruments 47 3 ILF Electrolytc

,iM4,76fiPUO ;uA2 6 VD.CW Tantalum, solid

Copacitor Tubular, axiIl lead

0.431 x 0.175" dlie.
WOAK PERIOD ;6 ho,•'s at 3.060 psit

MECHANICALs No app3rent don age.

ELECTRICALs AI• Components '|,'icoted !eas thOer 0% change.
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MF;.-GENIM(AL INSfrmUdIgNTS CHART NO. 511
'yrE-M F COIL NO. -'F SAMPL.E TE'57ED - 19

OC~tSCRIP~TON -MS 75f.0)S-

3 .0_________________

____ -1 * -ý'-1-

...=i.--..1......
___# Iot___ __e

20 _I

Nn.n.o

120svr 7.0 --s

MFG.-Gtý%ERL INSTRUMENT"' CH~ART NO. 5
T'P COIL NO. OF S.AMPLE5 TEýTEUD I9

:FSCI:P1(ION-SMW-F2492i9

to Inif'9ol

0.9 --

Min L~

No. 7 j~ ofw~ w W
1ae ltd

) 2 3 47 8 9 To 7 0

Presur_;0

6 6



General Insfrumenits 2.2 PH Molded

FW Sickles Division at 7.9 Mc Cyiidrlir•l' ax"ial leod

MS 750084- 0.45 x O. 1" diiam.

RF coil

SOAK PERIOD: None

-4OTE! 'ue to the low iniductancs value of the component re~ative to t1,j inherent inisctonc* o, the tost system

miasurements within the chamber where c•rntide.ed invalid.

The %et was rubi t•etd to the *.torit pres'ure teat program, howzver, only the reodings t.-ken bWfore nnd

aoter test wwre grapSed. These reedings apptur in tfe firv and last positions on the opposite graph.

ME. 1-AN1CAL: No apparent damage.

ELECTRICAL: All components indicated kiss tImn 10% chang.* aft..,r camplftlon of test.

Genoral Instruments 12 udH Toros lel, molde*

.M-8-249219 I, !) kc Pill b6)i, radial lead

ro; 1 
0.75 x 0.7 x 0.15"

SOAK PERIOD: None

MECHANICAL: No apocient dvcag.e

ELECTRICAL: EýVhteer. componbnts In•icutod !ess than 10% change. One componenrt indicated c thangs greater

than 10% and Iss than 5,0%.
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MrI - .WIMOTA&M 
L '- '.AA ' 19

"I YP - -Z 2 .. A LA 1O CHOK E NO. oF SAMPLFES 7US ýEC -6
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Micretran 6 H Epoxy molded

PM 39-• 2 iA dc Rectonguas.-, parallel bose I.rd

Audit choke ,oil 1800 OCR 0.465 x 0,41 x 0.3"

SOAK PERIOD: Non*

MECHANICAL: No opp,•rent damage,

ELECTRICAL: Alk compornents iodicatetf !as. thain 10% change.

Micratran 8 H Epoxy pott~e

UW 2&-M M.5 mA de 035 x 9.562 x 0.437"

Choke col I

SOAK PERIOD: None

MECN•ANICAL• Visual inspection after completior of tist showed a fractured case ,i.% *no esmple.

ELECTRICAL: On. component indicated a change greater thfin 10% and loss tharr 50% change.

FAILURES: Fair components Indicated a permanent chanr, greater than 50%,

I
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rG.-.W. Wli|LL|t CMHAt" o0. 61
TYPEIA.F. COKC NC.. OF SAMPLES TV. E-'t1

DESCRIPTION - StSi-00

10.0

to. -o _-....
i I

S........................ ................

0.5I 1 -i - -- ______

0.2 - Av.-- i-4 L- -

N o.f |---_•'""-• -Ji_ l _ -_ -___l

0.11 ---

2 4 6 7 70 d0 0

Pr-.sjw* 7 ps,9)

'G,-,.W.MIL~tPI CHAk,,T No. 62

TY"PE" -A. F. CHOK NHO. OF SA%,PLES TES1f u-t0
Z)ESC RI ITONs -T!__N"0- ___

Valuv
Val!t',•

0.5

" - --.... -T- .... .1 I -- -I-,

20
Fa,*d 71 -1"

1 33 4 8 9 0

71'.} P,,•~u,,• '10 3 "



I. W. M1lltr 0.15 UH ± 1W'% W'dod case
r,230-00 at 25 Mc Tvbuiaw,, axial lead

R. F. choke 0.25 x 0.10" diem.

SOAK PERIOD" None

MECHANICAL: No apparent damage.

ELECTRICAL. All componenti. indicated less than 1017J change.

J. W. Miller 1.0 u H ± 10% Molded, sh.Ilded

9240-708 at 25 Mc Tubula., axial Ipod

q. F. choke 0.375 x 0.15" diem.

"WAK PERIOD: Nano

MECHANWCAL: No opparent damage.

ELECTRICAL: Sixteen compononts indicated less thwi 10% change..

On* cormtponent indicated a change greater then 10% and less thin 50%.
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Id#G.-.•.W, MItLLER - • • o,5

I CMARTf 40. 63'TYPE-R F aP IOKe I, COIL NO. OF 5 -'.PLE. TESTEDO'
OESCRiPTION 9;ElOl6

p 1. - m ,2. - ---- ____ __ _ I ___ ___ __
t ____ I_____ II

In .t o I I--=

o , - ..,..'l....- - -.. .......

I --

-- Min L 1 1

? ,& o2 3 6 __ 0 10 0___

7rs u e f1 •p~ )• I0 I

•rG, J.. IILIACHAWT NO. 84
TYPERF •!'OKE(;Ol,,NO. OF SAMIPLES T•STED -i

VE$alue O - PIOO

5. . . .- -----.
--- 4

Lmin. L

2.0H

0.• .... .... L ... -.L_ -__ __ ....

ii r : 4 __I_____

No. of - -

0 6 7 e~ 67910

72esur ___________g

MF . ..dLEAC A 7N .6



J. W. Miller 100 , H ± 10% MW,l9ed

923(L68 ,t 2.5 Mc Tubular. axial eel
R. F. c•ohe 3.25 O.10" d0m1

SWAK PERIOD; 16 Nors at 8,O0U psig.

MECHAKICAL: Nj aupw-ent dr.ogfl.

ELECTRICAL. Ail cor ,Danem ;f;4;,-,otbd less than. % -:hange.

J. W. Miller 270 pH ± 5% M4olded

9220-00 at 0.79 mc Tubu!or, axial lead

R. F. choke G." x 0.9"' diam.

SOAK PER!OD: 16 hours at 8,000 psig.

MECHANICAL: No apparent damage.

FAIL.UkE- The nductance varied more thun 50% or *nQ component at the pressures showto on groph on
€pposite page.
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MFG. MILJ, EI -l-0 .[l Ch AT NO. 65. -,-;
TYPE *pF ChOCIE NO. OF SAMPLE, T~iTED't /

OESCRIPTION"I' -O 04

50'-l ____ 11 a. i. ___

to Iitiolt
1 

-

t* ni•o Ii I iValue

.! ;n. L

-- I--ti

I-_ I, . --_ /,I I

2.2 3g.L 4- 0 1

i5 0

0.0 -- - -. , l 1 . -

No. of

Un'ts 100
Failwtl 

7 __

2 - 2 6 10 0

74_1 __ __



.1. W. Millier 10,000 JIM ± SS Molded

9220-76 4f 0.25 Mt Tubular, axial lead

R. F. choke 0.74 x 0.24"' oiam.

SOAK PERIOD: 16 hours at 8,)00 psir.,

MECHANICAL: No 2pporent d'.mage.

ELECTRICAL: A.' tornpone-ts irtdicoted Ilss than W07, t1 znge.

J. W. Milior I( uH A SO% Mlded, shie*4d

7240-756 at 250 kc Tuhuw, axil, lead

R. .' choke 0.36 x 0.15t" diam. .

SOAK PCK'OD: Non*

' 'I.. .AL. No appoareot damage.

ELECTRICAL: Nine components Indicoted leas than 10% ckIroW*.

Eght c*mpontnts indicated a chanflt greater tldn 10% end imss than 50%.
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MNFG. J.W. NI LLKN CHARTIt~o. 67
"rYPE -1%01COOL 1`40 0F ýst-,A~'-S TEST[O !

DISCOO-O -SI 01X0

10.0

520

2 4 .o F

R~aivni 0
tog ltiad

100 I 10

Vpresur 1___ 3 -, j---

MF. .MLI* 4HAR No. 6-0
TYPE-111110'_ COI NO OF -1.P-ý E T 0

0.9 RP~ikkl03I-
100

-A ---
F -J

Uris~~~~om L0- --- - 711
- ~ ~ ~ ~ At L ."~2 ___

min. L_



J. W. jý I Isr 0. 7 tv 1. 25 p H Em.ýp adjustable

50A 1011 EBI at 23 ke Cylindrical, radial soutis

Ii. F. Coil Idi. x 0.675" dicm.

SOAK PERIOD: San*

MECHA*IICAL; So apparent domago.

ELECTRICAL: All compapents ind'icated l than 10% change.

J. , mi~lor 00, Fai apsulawpd

4632.1 ai0 2.5 Mq. L.,bvf*oi, oxial i~oa 4

P- F. coil 1.'.25 x 0.375" Gaam.

SOAK PERIOD- 16 hours at 8,000 psig.

MEiCHANICAL: litua' inspoction after comple~tian of test showed a s.mall frecvur. o the molded case of or, sampio.

ELECTRICAL% All conmqonents indicaite les.a thnn 10% change.



I" ' I II D % 0 C Ir I f - :

to I i i o

-- -- ---- 4 - -

I :ECRP iM a&tA

10.0 T ---L

,a lnt-~
Vol-it 1Fa0
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lo -
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csoewal knstr?1DN~s P 600 g loat

IN 644 - 400 lvuimlw, Gs-. Itod

SCAK P1 RiOD: 1E4 Neu - ct 8, 000 asg

MECHANICAL. Me "prn Scmgeg.

E~LECTRICAL.: All zw:opovn~ts -nutlimfi lots thc- ION% thone..
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G_~, -; lnta~~v F 17 19v dc $cn

iti 36"14M2 Idc .'vg. - 10 44A cl.as case

SOA*K PEMiOZ.- I' htivrs of 6M0 *mig.

OECHAPIImVAL: No apivervn.' Jams".

FLIECTRICPi. -we ce.upertnts indivo#,*d '**a fe 10% cI,.nte *ad sevofites n ifdcat*4
g.ttthoo 80'% O.'Wi loe the 507% chaeg..



*tqI&L ~S~t~~tj~wo. w CAX'I NO. 71F OIO 9E lotG.O SAMPLES TfSTE, 4.3

jjLS~fIPTION 1'147

10.0

20I
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_________ j a-I )

MFG. CHART No. 71A____
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General Ir .0ments FIV = 600 V Sizlitone

I H47 Idc ,vg. - 2-" .nA O Case

Diode, rectifier CM 0.40"i diem

SOAK PERIOD: 16 hours at 10,900 psig.

MEC'HANICAL: No apparent downago.

ELEICTRICAL: All components ind.cted less then 1O% chang*.

I3
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IPgG.-IIhL t h I TIRU~KNE CHART NO. 71
TYPE -O0100 10. OF SAMr-.,-S TETEDD- 20

09SCAIPY, ON- I i l20t, A

10.0 Iij7
J k~~' ,_ ___ __ I + I

0.5. . ..I. I -' --
I ___ ____ I

0.o, ti __ __ t1' Mau p . Nit
Avg. 'VF

20.1 .... . . ..

Me. of- -- -- -
Units 10 . . . . .

72 3 6 a0 10 0

P sx.f f 10?D

"MFG,, CHART No, 72A
'TYPE MC,. OF SAMPLES TESTED

FfESCO.PTION (4SXM AS AROVF)

2 .o ! " .. . -. .--

: .o*- -- l- .. ..---- n-

I IIi0.2a# Mot *
Ito IniIta

~~iAvg if_ it

2 . _ 6 9 1 10

84.



Genoral InntRumept, PiV = 50-600 V silic-ine
IN 1206A Idc avg. - 6 Amp On, case

D49e, rvictlfifr Stud m.unt

0.40 x 0.4c'" dial,

SOAK PERIntf: No'e

MECHANICAL.: No apporeni damage.

ELECTRICAL: All ctmponentz --ndicu-ted less than 10% changq.

.5



MF G., ac"0., .v4$?QUwvT C4ART Poo. 71
TfWE 0100t. VIC71PugR MO. OF ýSMPLCS TESTED-20

DESCRIOP1,OW 0100.1

vow F-AN- - - -

R.I~~riv. I II

-%. of-_

-resue -10 I3ps

MFG Meg V .b -

TypAvg NO. OFSMLS FT

7- -T.

2. 0~~:~

"? 7w 3 1 1

AV- I

-- A-7 7--

0. ----- 1F-04 1

3



General Instrument P!V = 600 V StII cone
G 100 J1 |de avg. =1.0 Anp Leal mc;unt

Diode, rec•lier Glass *envn

0.36 x 0.1511 diu

!ZAl( PERIODM 16 hus vi iU(,rJG0 pstg.

MECHANICALU No apparent domage.

ELECTRICAL: AH! componenws indicated a change greater than 10f and less t+aon 50,%.

07



MFG. MOOR L aCN'ANT No. 74
T Y P E -0 1 0 09[, 0 9 CT III! tI N O . O F' S A M P L E S T E .,T E ', ý4

TISC ITON *14$1|9D

10.0 F1

2.0 .

V IV*

I i
Max. VF -" - -----

Avg. VF I -f

Min. Yp

0.1 
____

20

[. . , 1..

1 2 3 4 5• • 7 6I 9 10 10 0

l_,'essure (1 ps ig)

MFG. 
CH O--T NO. 74A

T Y P E 
NO. O r SAMW'A . S T F IýT •' O

DES:PIPTION" (SAME AS ASOVC)

10.0 ....

5.0.2,G
Vatioe 1.0

I A-

0-• 3 • 5 t -7--t - -I-----.--4 q IO 0 •
W i. I I

No r, I7 --w

Un ts 10 -- - --- . -- -- - -

- --- e1

=0



Motorol Ha "rmboelid *tfl Can*.

IM 3191 Tubupor, aviol loeil

Dlode, roctfIler 0.32 x C, "'i" di m

SOAK PiERiOD: 16 hours of 3,000 polg.

MJECHANICAL: Nc apparent damage.

ELECTRiCAL. AP! comawe'-ts Indlirc.ted loss •on 10% chongs.

'al

____ ___ ___ ____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ ___
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Motorola V Plost~c d*si, p

- ..4 0 r w i i e. A m p P s l t . e i e

Ol~d., ~e~l~0., 1~gg~ a xg 1" 41

ELFCTKICAL-: Ali c;ýf."pomeints in'tlcat~d less than 10% e'.;~



FrG,.- IM0OO• Ia MFG Io TOW. aCHAPT No. 76

Ty" - woos•[ NO. G, 'tAPL!S TESTED -20

I tSftw !O. _ _-_--?__ _______-

"2. --4--- - - -,

I I

0 I

0.2 __ _

A--vg. VFS ...... Min. Vv,|IC

u nits 10

2 10 3 b0

B VMl, +. CHART 4'O_26A
TPil• NO. '.1F SAMPLe5 TFSTFL)

oe.;c !fP'rioN __ _ __ _ _ _ _ _ _ _ _

I 1 !I I

+ O 5 1+

0.2

" " ". SI-- - - - __ _-.-,_ , .,i--.- .---.i -... h

C10 - 7 L._ .... "__+ _.'+

*,,--.. . .--,.. . + -- - - - , . . . . . . . . . . .. . .

° ~ v L__2__ lmUItin .2~ I lo

•,.., I 0

i 0 1 2 3 4 S 1 0

SO.su , + 92f+O



IN 3043S I'zr 2.8 mA Tsai),I1m. axial load
01.de, zoner A-

SOAK PEA-O00 N t
MECMA~iCAL; N ewo?4amove.
ELECTRICAL: A I comp-Anents indiseted less theAi 10% change.
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to 0T4"OLIA C0NART s~o. 77
'VPE -0100C. ltTtNO. OF SAMPLES TESTED 18

ES(7ft1'T!ON- 400MW

10.0 - -

to IIta

.0- M A-V---V t ----i-
20

0. 2~g 3V 6

- _______-- -CHART NO.77A

TYPE rI( N'. CF SAMPLES TFSTED

ftI , 0, a

Voh k !I i hnsufic iont data to Plot 1Rý -

20 ---- z --

0 1 2 5 0 1



Moterole :iee haotq #1 Gless, meolded

Type 400, '.es noee Twbhuli, irxiol load

Diodes, zoners 0.24 - 0.001 daem

SOAK PERIOD, 16 •,ours a O,00,'1 o.sgo

MECHANICAL: No apporent d-,nago.

,40'tE Si: Twenty compones~ts, two eat• of ton various valves weoe tuh•n0o9. SInce all components
w a• of the sum* type the *at of twintr wess ,,-tod acd the Navits of 4%* set graphed. The
po-t numbers, descfiption and z.wp..eonts faiicd are listoOt 'e0lw.

,.t avg. Mo. tailea rart No. F, 4 Im iledg.

IN 7.46A 3.3V 20omA 0 1N P'5A 14.OY 11V ,mA 0
IN ,749A 4.3 V 20 mA 0 IN 9SB 16.0 V 7.8 mA 0
IN 741A 5.1 Y 20 xA 0 1I 969B 72UV 56mA 0
IN 755A 7.5 V 20 mA 0 1N 975B 3.0Y 3.2 mA 0
I4 759A 12.0 V - -..A 0 IN 9U98 91.0 V 1.4 mA 2

IE

iE



MFGc.* VI9UiTE CHAR7 N(, 7P,

DECRCIPTION 1*04E AVA'-LAQL1)

2 20

Value________________________________________

#0Iile

010

2.0 -

U o ý s -0

FaildO f~~-~ -- ..- -- ~
10

1 2 30 4 5 69 i 10 0

TV P_ NOOSAPLE__F



OhmitsSilicon

Did Tubul.,5 axial '6*d
0.26 x0.000' :1irxt

SOAK P~IFID: lien.

MECHANICAL: No apparent damag.9 .
ELEr"PICAL: Ali com;po,$nject ol 1*4 etlatn 10"' C~ne



D 'T t4 W 9 AVAIL ABL E1

Ik lte.0

2.0

u__ s..
ID ~ &

3 4~ -- -6 - 1
P#&$ -e 1

cAr -c 9
4,.O ffPL 4 ET+

0 4 lot7 8

A, I it

No. of -7-~**H-it 10
05~ ~ --4--j5-t--t- 4 7 to -0

ISs , 10



Ohn:,.ts Silicoe. pressurizted 106edte

Red dot Tshualw, axiel ýeesd

Diode 0,26 x 0. A" 4 dn

SOAK FERIOD: Mo~ns

MECHANICAL: Po opparwv damagee.

EL-ECTRiCAL: Eloseon jumompre its imndicotsi lose than 10% chance.
Seven campone,ývs indicot*44 * :hmoog givater then 10 onA nab that' 5A)
One compomewýT 'njitoted i change greeter than W0% with svbsmaq;int tecevewy VT ;nete1Ures
shown on falluwn qaj0h in wp*fite, pegp,



~"1i0.FM SA MOP0t EV SLT F ISO,
IOSCftIP rtCOk 011A-VALS&.LI

10.0I
"; I i

i- - i !03 1
T t I-~

02 * A,,; Vp
0 L- 7 . I t

-k- - *1g
1 2 3 4 1. 8 ' 1C 10

MFG, 
CHiA47 NO.3,!TYPF 

NO. Os: SAMPLES F'STEZ
DESZ'qIPrON (SAME AS &IOVE)

11.0• ,-T- T---I T- - .. ..... ,--~T -i

' I I,. I

0.2 MGM. f.

/ L ---- -- --• . .. 4
AvgR I

Min Ma%

Neý of

-- - --

0F I ld

tOO 1 6 9

100 'fs .-o



Oh~ilt. Germanium, gleas .ncep

Tubular, axial load
Diode O,26 K 0.06" dJiem

SOAK PERIOD: None

MECHANICAL. No apparent damage.

ELECTRICALi Fourteen components Indicated leos than 10% chenglO.
Four components Indicated a change reataW then 10% and lees thmn 50%.

FAILURES: Two components Indicated a permanent change gatoter then W0% at the pressures
shown on the failure graph on opposite page.



10 0rrr]- mf7-T7

' I I I j0

T -t- ±- -

20 _ _

wVv u. c -

,aI nitia
Vau 1.0i h -~

0.5I

0, Max,

20 __

3 10 1U 0

10 _ _ _ -ff._ _ _ _ _ __si ý -



SOAK PIERIOD, Non*
MECH4ANICALt H ep4o t domag..
ELECTRIC AL, All com')nvos Indico.d I... then 5On oi giater then 10 change-
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jI, I r G. -yyA

5.0~j~

Vav I

----- -A Y 2 . V F
I l i* j I

10.

10 10g

aFEscRiP7,ioN (SAY! AS AbOVF) SApf1E'r

2h 20 -TIL.. __

015 ------

0 . M ON I

20 -

Alo of --

1 2 3 8 10 10

04$ _ _ _ _., !_ _ _ _ _ _ _ _



Sylvania 1.0 v 10 mA Planar diffusd

D21•8 I 0.1 pA 20 Paiuivgte

Diode, "whiskorIeox" Glakss, msttl Bevi

SO)AK PFRi'3D: N ons

MECHANICAL: No appent domoage.

ELECTRICAL: 7, 4o rwnponentx indicated loss than 10% change. Fifteen compo;aents indlcalNi
g9es,ter then 0% end less thoa 50% change.

IGI



W '.- TEXAS INSTNUuMCbT CH$AIT 40 83" -OE OEDE NO. Cr •,,P •. SrE •EA2.__

10.0

Vot 2. _4 ....-_ _T 7 fft± __--
I I I

R* 2o, . . ... .. .. ..
to Init,@iaI

Vlo1,0 _J

0.5 4_4_~*--#+-j-~t-Mcx VF 'o. ___ .. ...... .. .. . L . ... . .. . . .. ...____ _

20

No. o f
Um, ts 10

Fo, led

Sl 2 3 5 6 7 8 9 10 10 0

S___Pressure '10 __j

M :.HART -40.83A
Y E N,',). 0; SAMPLES TESIrD

VE5 CIPT ON (SAME &as AOVE)

ioo .- ... . .

c I

mim i

s o -- s---...--+--...... 1 ... .,------V-••

t t •+°. o. . ... " - - I. . .. . . .

V *et0,

U " I s )a I

10 P, 5! +,

AvgtIftI

a' ) .... __ _ ......... ... ... .. L+_ +.... +......... . _
No. .IRotI

"Lint 's +

106- - ' -- . . _.... . , • . .J .. •



Tuxas instrument PIV = 30 V 3Wiccen, glees

1N ?51 'de avg. 75 mA Ekefused, M*06

Diode, c^rmpute? Tubuler, x;e* load

GC.2 x 0.0a5" d;Um
SOAK PERIOD: 16 4ours at 10,000 psag.

MECHANICAL. No Nparent damage.

ELIECTRICAL: All components Indicotod less than 10% change.
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"MX,.-TXL•AS •SUENT CHART No. T4

rYP.. -DOD010 NO. OF SAMFLES TESTE,-.1-19

DESCRIPTION- 1I44

10.0 T1-

2.0 ....... .... ....I I

0.5 - ------
SII !I j I

0.2
Mtw. VF , - -

0.4

Uis 1:0 0 1

T 2 3 4 5 a 7 8

•::-_ _ _: _ •___• --
Sfung

'-IM F4G.
TYPE NO. OF Ský PLES TrESED
DESCRIPTION (SAME AS A$OVE)

10.0

I - I. . .. . .. .. T -

V-J-1u* 2 0

to IntrootI

St v-

0.5I

I I

o2 M x l.. ..t _
v-•. lot

20 . .'- ..-

No. of~--~ i~ E

2 2 3 4 5 6 S 10

108 - P,•,sue I ps~,i - i

~ ~ ~ . - -!



Tfu.s ins3gmnt PlY = 225 It Silicone, gians

1" 645 1dc a, a 400 mA Tobular, axial lead

Dod., enr-.l I x 0.020' diam

SOAK PERIOD: 16 hLUrs at 15,000 psig.

MECHANICAL: No qp-reawt damage.

ELECTRICAL: All womponeets Indicated less than 10% chanevt.

top2$1
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MFG.- TISAS I~T~~CH4ART 
NC', 85

TYE-01001 
NOJ, ( SAMPLES 7ESTEL)

DE5CRIPTIO~t 111?51________-

2.0

to~~ In Ia

___Avg. VF

0.1 ~-

20 -

INo. a f_ 
_ _ _

IUnmts 1

presggi'e 1 0 z l

MFG. ALL1W OR OLEYN l . OF- SAMP;.- - rE 1 )ED 1c

ESr fPIN6 10 15r _ _~- 
- -

F, --- -- T

5.0 --- * { . --

ft Inta

V-4-4-4

0.2a, .rAi, 4

jijtWai R

.........

V 0

0 2. 9 10 10 0

K.__ __



Texas lnirwents z~ - N$ilcap, glass q.w..ep

IN 751 IsP 400 mw 250 C Tubu.lar. axial leadJ
Died* 0.3 x 0.02', diem

SOAK P11.OD Want

MECHANICAL, He appomif.n d-mnage.
ELECTRICAL, Ali compofien's ilidicotod loss tha 10% chonge.

Allen.BraJIey 1O00 I 5? ± iC 0pstn

BB 1015 3.54 V man Tw~ulor, axial load

Rt, 11star 0.125 W 0.1,65 X 0.062" die

SOAK PERIOD: 15.5 hours of 10,000 pal-9.
MECHANi~iAL. No opperont demaeg.
E!,ECTRICAL: All como~emoAto Indilcto-., less 0an 10% Ithsere.



TYPE .RIIISYTO NO. OF •AMOL.ES -ES F[O!2
DE$CRIPTIO" * |1-,036

S . .... _-__-__-__--+ ----r -- 4
70.0T T J

Vlvo~u SI t/+ I.
+ t I

0.21 A 1 I R_

I~~iG.~ iALLE Rf~OE

I-4

•a lot! !

9 M

r ''I . . .. . . ., • +1 ' • _ _

MF! -BRAE A

to ImiIo

. -- -

r r--."r -- ... . -T '- - -- - - 1 - - - -

U, __________......

No. oO L.

1-7~

t 0

_ _ _ -- - --_- -_-_ _. . . - . . - - • . . .f ---- --.. .



Be 1135 3S.36 i ta Tulwfi. astia load
RejPtor 0 U'S w 0.143S 0.06"L" duimp.

SOAK( PER&M~ 15.S houprs 't1O0,000 psIj.
MECM&HICAL: No apporeiit dkipage.

ELCcrRlCALI All c onpant'i Imlndkjted a ckange groo.e't tilon 10% and lessth- jh 50%

1.0 Mil 5% C4'mposltion
80 1055 '50.00 V m~ox Tvbvle', axial lead
wetai~or 0.145 x 0.061I" dimmu.
SOAK PtR'O)Dt 15.$ livoy '10,0W, paio

I..'LCTA"CAL~s All tomwpon~nsu 1n,41lcafd a cho'no g?..t.w then 10%~ 10I I'U'vequbent toeevery to lose t4,.m
.h"90.0 rotwrm to 01 Palo.
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Type syo ¶hM'ý'LES

'r Iniia

V 0.. T Av.
* ~ ~ Min Raa~

* ~ L ý II

Avg. A

_ _. -AL E--,-LE A__- 9

2.0f _____ ___

0i .Aa9 ~ OE

ill' L~iiiii11t7_ 7._____ ...

0 o4

___ 2 3 -- 6 --4 -4 -+
114



AIe.SrodJ•y 10 0± 5% Compositien

CS IN0P5 .58 V max Tabuwar, axial lead

Resistor 0.25 W 0.25 x 0.09" diam.

&AK FEMiODs irene

MICH•N•CALT No appocnlddomov..

ELECTPICALt Oniw component IndIcsv&4 a change greater Ahoi, tIM one lev than 50%

Eight.a4 camponenti ihdicatej ;cut than 10% change.

FAILURFSt Ono ýo*mponnv Ind?:aotd a -hangs greater then 50% with sbsequent recovery at pressuoes
zuowr on failurf grapiv on OG;Fosite page.

A! lIe ri:.34y 10 K S±% Composition

CB 1035 '50.0 V max Tubular, •lef !ead

Resister 0.25 V terx 0.2ý K 0.09" diam.

SOAK PERIOD: None

MECHAN|I'ZL: No apparent damage.

ELECTRWIA•L All components indicatod a change greater tor 10% wIth subsequent recovery to less then 10%
chAnge on return to 0 psig.



M F G, -& L~i t ft l AO L IFY C:M A IT N O . 9 1
T Y P t - tR S I IO rw 

N O . O F S A ViP _ _FS TE ST E 3!2 0

OE$C1iPTIOh CYll"I0OSS

to!o .....

Va lue 

I

M'ax, R

Relavg. R

,o____,____ 
I ______

0._ i -FL-_ ,, , - -f - - - . _ - -

0 
t 

--

a 2 6 1 •• 0 •

Pressure 7 103 sg,!

WMIG.-ALLUO If&OLEY 
C'.WART NO. 92

TYPE -RESI STOR 
NO. OC S'.1M P -S• S TE STE : 19

r S CI 0 N "

___________ ___J__._- ----

Volvo,
Relativ""°' ' - - H-

,. •• -• •_-.;T - ------~-t--~.- •- I.---

toit Im1t 
i[] Max. R

S L _ .... . . . .. -.... .....
Mi n. R

0 0-•°,U to --_:._f••4 _4 . t -- .- "

1 
, 9 0 10
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AI len-Bvoctley 1.0 MU• ± 5% Cemoasi 5%

ca 1,5 254J-l V max Tubula, axial Iaod

Resistor C.375 x 0.14" diem.
SOAK PERIM~ None

MECHANICAL: No oppere, t 0owag..

ELFCTRICAU, All compottont•i InJ!¢aod a ¢horige gripoter +z.- i0% with suboeauent, recovery to loss thtan 01%
change an ret.vrn to 0, psil.

i

I

AEl1n0Bra52oy 10 fl 5% CTmpesiblon
EB 1005 2.23 V max Tubular, axial load
Resistor 0.5 W 0.375 a 0.14"* diam.

SOAK PERIODM 16 hours at 7,000 paig.

MECHANICAL: No appe-e: Jamage.
ELECTRICALI Six components Indicated i change greatev than :0% w~th subs-aquont reeovevy to less than 10%

rhange on return to 0 psig.

Thirteen vsmponants inldcated Ness than 10% con"O..

117



MFGG-ALLINS aOLt1 CHART N. n93
I Y P E * 4 1 91l9 YO R N O , 0 !7 SA M P L E S• T E S• T F_ D"• If

DESCRIPTION - ge-losiG,

II ,• J ...z zt z -- , -

IVolvo
t initial_

---.t--..- --- I --- I---

0 0.2 ..- Avg. R - - -

No. . _-__ ,_

Units-- ...
Failed

t -------- -

Pressure 3 ps~g) C

IFC3ýALLFM opm4uI'Eti AR~Z 94
T"P E-iPE$18 TOF4 NO. OF SAMPiES TESTEO-IS

DESCRIPT!Ow " IOftS ____

I Co .

"lueI
h1) Initial

_ __e I _ _ _

0.5 i, _ _-.= -_ .--- 1. .. .....- . .... .

MWn. R

LIMnts 10P. es e .s

2 8 90 1 0
P1e18



AlIc n-radley 10 Ai 1 51 Composition

ES 1035 70.71 V max Tubvlee, exiel Igt

Resistor 0.5 W 0.373 x 0,14" slem.

S(OAK PERIOD: 16 hcurs at 7,000 psig,

MECHANIiCAi.: No alo 3rent damage.

El ECTRICAL: *11 components indicated a change groi; tar than 10% wl* subsequent recovery to less tflo 10%
change on return to 0 psig.

I

Allen-Bradley %.0 M•&) ± 5% "ompo. v•w.

EB 1055 350.0 V max Tubuler, exiel lod

Resistor 0.375 x 0.14" diam.

SOAK PERIOD: 15.! hours at 10,000 priig.

MECHANICAL: No uopareat Jomo;•.

El FCTR|CA!.: All coo'rpoiaents ;idlccred c thange greater than 1•% with stubsequent etcovery to. less than 10%
change on vettrn to 0 psig.

1 ti

II.. I



--------

TYPE -49816TOR NO. '-ý SAVF6LFt TESTED-20
0CSC'V:P~iON -tS-tO4

2.0 *

I I I I

M ax. R

N4o. of . _ t~.~.
Lmins 1c ___ 0

- 4 5 9. S19 0

p-essL',e 7S p~

STYME A1.7,iST0AN.C) ,Mý-S2

OF LES-r'T )ý. CS 1034

No o

FK? J-

2O~ ~ 5 9_ //

ILI



A!enBr~Iylop, :2% Cem"POItbo%, berm beaoId

CS 1004 '1.6o V mxTubular, goqief leed

Rosistor 0.25 W 0.375 x 0.14" diemp

SOAK PERIOD: IS 1'nvrs rit 8,000 prog.

MECHAI~iCALi He apparent damaeg.

ELECTidrAL, Thri. contponents Indicated a chonve greater' thoan 10% witki subsequenti iocovery to loes thtm 10%
charige ont b.turn to 0 pe1g.

Allon.Brldloy 10 KU 2% Com.position, hormt sealed

CS 1034 50,0 V maxn t1'lbrIwX, u~I lea

Resistor 0.21 11 0.V73 x 0,14" dioem

SOAK PERIM~ 16 44,ns as 7,000 Pi ~
ACCHANCiCA, No appoe'et *6"49..
ELF.CYRICALi All coopwoenla Ir',Jigoted a hango 9weew. thim I(.M withv suuhiequimt %cover7, to Noss then 10%

CI1u0ge en ?,etwe"i to 0 ps;§.



UVG 15RMflAOLCI CH4ART NO. 77
?YP!-~g'A~i k0, OF SAMPLE~S TISTTV3UO

DESCRIlPTION. 14*-SS4

2.01~.-

to I ItI i'I

1.01 f__ __ 
_ _

0.2 A.~ __

4 0.1 L Win. R

20___________

IF~lvd2 3 P 1 3Su 2 OPi 6) 7 0 70 0

7- FE *ftt. i aL 9y CHART NO. 4;;

TPE - N91TNO. OF t"MPLES TES'EO-;9

OTESC L RPTIo~ OW-- !-1004________

to Init' I

0.9

Max R -. I_-:.2k Avg. P --- f--

hit 2
Fc, I 

7: .-

0'-- I 2 3 5 6 7 8 9 W

122 L ___



Allme-BSodley 1,10 MJA -t 2% Cipupositdou, hemr secled

C; !014 2"n.0 V max Tubu!oe. exial cod
Re•alat; 0.375 x 0.14" diem.

SOAK PERIODi 16 hours ot 7,000 psig.

AECHAKANCAL No apparent damage.

ELECTRICAL& All components ,ndicatod o cb o#ge• eoter than 10% with obn,,.r re :ovoey to l.ss thee 10%
change on return to 0 polg.

Aler•.S;odll I10 9 12% C•mposition, hrw seeled
IS 1004 2,23 V max T'?4 ulav, axtol loed

Resistor 0.5 W 0.56 x 0.255' dima.

SCAK PERIODM 16 hours at 6,000 polg.
MECCHANICAU. Slo apparent dernage.

ELr•CRICALa All components indicated a change grower theb. 10% with sus.qurn" re•overy t, e•es then 10%
change on vaturcr to 0 poo.g

12,



'~ ~ CHART ko. 9
1TYPE - 4E.I3T" NO. OF 1PAMPLES TE5~tD-21)

5.0 4- ---

02 -Avg.------j-- - -------

0 IgE

20 2 8 9 7 0

Pressure (103 ps~jJ)

TYPE~5gyf __ _ _ __$0 O.WSAPE TA;VD,14

to If io

-e Iod -- - -+

2 31 4 6 9 10 10

i 103 PS'q9)

12



t JI~i.ro~I~y10 KO) 2% Compe-loiton, herm sae
ES 1034 u1Im 1~j~o

Re 51 t* f 0. 5 W C.56 X0.4 I r,

SOAK PFRIODt 16 hours at 6,300 paig.

MECHANICAL: N,, apporen: donolt.
ELECTRICAL. A0' ~tr.fp4Dnena Indicotrk a change greater 1%oan 70% wifth su~iseqi 'at roirov~ry t5 less thaon 10%

P4noon ret to 0 ;s1g.

Aleri-Biadioy 1.0 k -± 2% CAMPOsItili. h~fM 9001ied

ES 1054 350.0 V mex Tultuf or, ;.xelo Ied
Resistc-r 0-16 it 0.2250, diem.
SOAK OERIOD? 16 hours at 8,000 psig.
MECHANICAL: No appoarnt dormnog..
ELECTRICAL, All compenents indicoted a change greater thiin 10% -with suhs~qi~ft iocevefy fti loes thew 10%

change on return to 0 paig.
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wp MPG.AL694 GRADLW C14ART M'O. 101
T'vpL *1fsl'gyg NO OF SAMPLES '951 to- 1
c'gscPIPvgON. C&A eoo9oev

10.0j I-D

3.0 I H I l
2.0.

0.P -R

20__
No. of

Foi ledo --

2 3 4 5 6 7 8 9 70 10 0
Prosgwre 103psig)

MPG. ALLIt4 SNAILEV CHAT NjO. ,02
TYPE -ME 818sRm NO. OF SAMPLES TET02
DffiCRIPTJON -CA14 9000 I

10.01- - - - - - - -

1.0 - w mI

IVIMue. ::ztof' ~I

4-d tto
- -- - - 0)

I'.2 e'



A~anBrdIyI Ki ± 1% mo's 4ii1.', hormn sealed
'CAN 1503001*Fy 15.81 v M;.x Tubule'. exi"! is"d
Reslst~r O.2.1 W 0).56 x 0.225" diem.
SOAK PFIRIOD: None

MECHANICAUi No oppatoo¶ damoqo.
dLECTRICALt tElghteon tompoenots Indicated lots then ~'IM change.

FAILUR&S% Two i"ompon#nts indketod a permanent change greeter then 50% at the prostroo .hewn on the
loiuvre 'J'ph emi apposite page.

Alien-1 ~edley 968 K&a t 1% Metal film, hormt sealed
CAN 9&Sý: eY 300.0 Y mex Tuhkiela, esiol load
k.i 5 Pr I W 0.56 x O.2X5 dig^e
SOAK PERIMD None
MECHAW4CALs Vismel insgetiam alto, caqdetiom of test show*d a cr:zIL in the coavli( cas* of *me eovq"omt.

This c"*onomt fuqeetianad nowmally thrauhout the ýeat.
ELECT ut~: Lo light..mm .~.ot 141coe4o loss then 10% seft*%i.
FAiLURIESt Two eaoapoeeets Indicated a pmoemenat thnshe rep at to6-m 30% to v t pneofiueovskhwi sm *NO

faeIwee girap ao opposite Pag.
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AiI~~j~vI KOZ ± -4% Meale film, hrrm Sealed
EAN 10000 FY 22.36 V mux Tj W tv! w' ?11, 1 aI ivd

Resister 0.5 W 0.83 x 0.317" diem.

SOAK PERIMD None

MECHANICAL: Visual spooction following com,-!otiort of tests 0 owed crackse --oramie cases of run components.
P:vo of t~V@ 4amog~d ccompo.eemb itmeined function.' thrmughout tise entire follf.

ELECTRICAL: Foburteen ctimponints indiceted )cam then 10% chtirne.

FAILURES. Five co.nporin~t: Indicated a permcuent P:.%nge griloter th.w. 5O% ai the pressures uho~vn at, the
ial lure of op~i on cep~a Ote page.

AIlen.Sredllay 10 KO Y 1% MOtW fillp, herm movled

1AH 100001 PY 702.1 V ,,Rex T ~v~iw, oisie lead

O' 14 I WO0.*ldiem.

SOAK PER1100IOD Noe.

Mi!CANAICALt Vowel. i'kopeetieý 4fl.owvig Completion of to,$-$ showed cracked gert"le totes as to." colmpe,%n~ti.
Three of ,h* damaged components remained f~wirl.ael itutowgheet the muire fems.

ILICTRICki.. Sovooie.. 'mpoie~nts itsdicotofi less then 1'4 change.

FAOLYRAfSt Three. com,'eets iadieet%4 a porieefent ch#^ag reetee Own~ 4%' at tk. reswsves show* en is

00I



"YOK , AUDWOR NO. eif SAINILT,!, TESTIED-io

OTSCPIP I Ok -c A;4 :a'=mFv

*I i I -.-- 1

- - .- 4-:7---- j I

7d 5 24 1-0 11 - U

tscRIPTION - C.-8

10 0- 
- - '

5 0

- IO
Vol--I JVol1o

A-9 d
0.~ 

-l

ofm

Po 1 
_

6 to t



AIIe.red~ylox[) ± 1% Aetel film, hk-ým sooIed
CA01iG04IFlY 300 V maxt Tuhulor, axuia loo-

Resister 1w t).13 x 0.312" ii,4,.

$OAK PA!ROO' Koen

ELIMC7RICALI All compoo.nts indicated Its* than ';0" hang*,
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a., on "NIIICHART NO. 10?
TYPEf301Tj ogggo Ni,O Ampt.Es rfTrO 20

Di rscoupTtON-NA*6S -

K 3~k.01.

5o~~.0- 4- -

1 -----. I-- ........
Value~i

Mon.-
Avg. -

10 ___0_

10.

5~sit OF=psg

I 1. 6IWS

II
pq~

2. - 0 -1 0
1325



Co'ninf. Sia Holt SIflcvwofeivxy coat
H kv i Tubule,, -.ttI lead
Risister

40OTEt Mina diflerwn violues of the~ N4-63 type resister *aere oub'i~tt',t for test. Since oil compoeontzr wore of ths
swme type the twornty comrpenvmu we,& *eeted at, in set. 71h wtiveu oni ~~fiiw3 submitted we 1lstod below,
Vilue Quantity Value Quo.ntity

*'147f 2 Ofi Kri 2
1 2 51.1 D 3

100.0r) I 10C P( 3
10 KII 2

MECHNAPICA~ti No appaent domiio.

ELECTRICAUi All compoennts 4'e e then 10% change.

Corning Soo Not* Sli'ae.4~evo coot

MA-40 Tubel.. *vtio godW

MOITIt NI.o* d0fome~t valves of Ike HAAS tyete 'were. submited Iw test. Simeo oil ioe~mmpees "wee of
the some. "* th tweet IVceeeo.'e We@*, togA. me a ~ - -

volvo Oventity Volvo Oveetity

10.0f) 3 1IWKO 3
11&19 3 10 Kal 3
$1.10 j 25

MICKMAPCALt No mpereme demo~io

aLlICTftICALt All tompesteet Iil~ee.ed loss *.e- 10% coheag.
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MA-70 O.wTvbvwq ou*e1 Id

MOT11v Thig. ioi.ponts 6i seal' A thea ew, velvet iio4 below wet,s uvbml##.d. At! o-" ~; we# 1 h
saw typo. end were I hofw igsowi~ ca a *of twof v ons.

84.111 KG Ito Ku I k,14

MECHAMICALs H. sopwo.s dome"..

ELECTAICALs Ail coms,*mwtw !nrJigeed less ttten 1%~ne

CotSee.me" Tie vide Elli0. gloees e..

.30TM Tea convoweat) of o4eh4 ofA th volvo lits hted b.-Aw was 6A&Ihmid forto... All 6404w~6. **t *I
Oft or tqi, end wee z~ *O-voeleI *eoed goc 0Ot of v"

M~142""K1ALS Hemw ieg

E1LECTRIC &L Alt emoo 0i. týltriod. lose *An 14M40 VO

13S



MFGo.- CONmats Co-ART NO). I I
TYPIE - pjijT~m NC. OF SAMPILUS TESTED"It
0OtSCRIPION -NA s.

10.0 ~ f IT- - -'

5.0- -

$a Initia
I I -I

Max It

0.2 - Avg.# P _

MFG.I -04. -croic

DESCRIPTION 7 a 0PC*

ItoI

I 10

1 rseqI
I I



Coirnlg See Noto Me~o! film, epoxy coot
NA-5S 0.125 W Tubu•lar axil! leod

Register 0.62 a 0.117"' dlom.

"4OTE: These components of each thu seven ,esistance values listed below werv sub'•Itted. All vwo:,. NA-5
type ind were therefore, tesoed e.as a , twenty one.

51B R 1 10 KO 1OKI K

75) Q 1SOQ500 QOK
MECHANICALj N4 ,-paevnt damage

FLEC7RICAL• All --e.pe!j~t !"Atn,,d loss than 10% chimps.

9ale So t Hof motel film, epoxy Ceow

NI~. 1 wgs-.5 W Tubular, eorlgl 1**4
P9-siter 0.70 I 0.25" dals
i4OTk: Twenty c€-mpiontc of t~rev•* i ffnt vosidtenon volvos woeo submitted. All were T-2 1PSi-S typo end

were therefore tested It a sot. The vYalsu s.n ,• ta inatlty of ea-h volwa eat itatid bolew.

Velve v•tt

100 U5
250 KO 10

M•CMANICAL: oe ,pooeeret demege.

ILP.CTRICALt All cempenents Indicoteo loes then 10% Chege..
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j t PI -REIST1011 '4C. j~ FSAM)LES TESTE~D*o0

=1--Itope -t SI. e
Poo'

Reltiv

M g,.. ........_

0.2 - Avg. R ---- 1
I 1 7 89 0 1

P--T

~M6 +I _ _ _ - -. NO. OF ý.APAPLSESTED -20

10.0 r -FI -- I-- 7T

Value-

0. S 11 -



fl~tealIneru.~re20 K ±. fl.0C Wire Wound

RIO 0.5 w Soeled. metal top
1118;J61, Tubulm, axial load

0,45 x 0.28" diem.
$OAK PERIOD- 16 houit of 9,000 PsOO.
MECHANICALt Visual Inspeetion offer completion 6f teet showed the moetl Cos% of two coffijpongats were

detormoti and the end seal of oti tomor~onont crocked and separated from the csue.. All damagaedl
u.nlts functioned normally through tý4c entire test program.

ELECTRlCAL: Nineteen components indicated lose than 10% chbange. One component indicated loes than
so .40% and greeter than 10% chae~o.

"5onrel lnsir.aments 5 KfI t 0.05% Wire wound

R5 0.5 1Seeis,'j. met*! Cup

Resi stv~ Pill bex. perelliol load
0.30 x 6.4 diem.

SOAK PERIOM 16 howis at 9,000 pblg.
MECMANICAL: V~sual inspection oft*r completcen of toot showod th. iop of o.i moetl caN wveie doe"si..

ELECTRICALs Few~ rc aomio'ns .1 ass theon 5% and two '.miot more then 3CM end 1e0,1 the" SIM.
PAMLURESi Thirt-son compoene.ts Indicated a chango groute than S0IM



TYPE "l.@ [4f6YOl NC._ i SAMPLES •is ra * ois
-DESCRIPTION .- 14 "A

-oo- -- - -1 -- --

2.0 - - -_ _

Veotlveo-
V •:h. _ _..• •

to Wolof

1.0

0.9 -.-.

Fmom It#

0.2 AV*,. R

Wo. of
Units 1

S2 3 5 70 10 0

p'9essure 10ps2v)

CMART Ao? 116
TYPE " iX iIITON NO. OF SAMP F..S TESTED-tO
'3EitP*PT'•N • SR3'

I * - -- - - -
2.10

Sue 5.0
|0 o,,0,0

vgI. RMilt.

Po I"

140 ____ Pr*Ive 10$ pll)P~9



GI~ seC 0± ? Wife wovnj. silicon meld
Nd. - A L5 W Tubular. eaxe leed
Reuiutw 0.406 x 0. 125" die..
SOAK PERIM~ Kent
MECHAN1CA: Ht, eppoeren Oomiuge.

ELLIC7RICALs ull components Indicatod ee& then 10% change.

Ohm it., 5f 5% Wife wem.ni. silicon "old
Hz-S 5 W Tmhulv. suite' lo*
Regi ster 0,615 x 0.24" diam.
SOAK PEPIODs Men*
MECHIANICALt He apparent damage.

ILECTRICALt All c.-ýpoenees Ie'iace..d lot;& thee 10% chauge..
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MFG. -040111A~ 
~.II

TYPE. -4981670 NO. OF SAMPLES TE~rTX " f

D SCft;P? ION, 491,11

, 0 0 io - f f T -

5.0 --- f- -2.0- -- ----- .......4�. ..I....' --

Valve

fi 1 1for
Volvo

f -11 t -

O".. i - -- - - -, ...... .

So., .... • • - --J

0. 4Ai g, R

02
No. of 7

MU.,s t~ . * PZ TsfO I

Fo, led

0 p.10
p p~ s v,, * 10 3 s

I f"'-,i1T"' ~•!•it I O IIl

1r .- -t rl cm.. .

, ! I

I ,* PE.*P S I . . ...

Iv vu - -I-1 ... .

oe -- j ' -1- l -l
0.-

Msu 0 1 10

Fa - -f-ed

o1 2 S t o 0

1421_ _ _ _ _ _ _ _ _ _



Ohmito 14 fl±3% Wi~o w"evnd, sil!cv. ms!d

WI1111W Tubued., axhiel loed

Resistor 1.312 x06V im

IFLECTtRICALs All cowtipontns indlicaed loes th.e" 10% change.

O4hmits ."S KOf 1 3% W41fi w*W~d, sill""n wveld

U3.1A I w Tubeiwiw. exleA loed

11SJ#41 .imo 0.Q6J x 0.11&W, die.

RIM.P PERIOD Pe.%.
MtI!C9ANICALt He o,,.eont damage.
mA.C MrCALs All componefts indicoted Oosa then 10f. ch.,e.
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* ~£I1~tPC0ART No. 1

~UiVORNO. OF~ SAMPLES ESiEV 20
S• [•~CEC*, It ION," 0 "

I- ---
20 -- T -.---- I-,

#AMe , I
Avg, RMin,

Fo2 lz:ý

- 1 2 3 a 50 6 8 9 10 10

M-G-I CiAAT N2. 120

*ypr -119 l3TOR NO. O S, MPLES TESTEO'O

tfSC a P ON * a04 " 0

I .0 
_ _

20 ~ .--

~. , ....... .. _..
I° .I I

I I I

I , I I,0
I ,I,,, I

0?Dy. - .,. 4- ,- --. . ... -o.,~ ,-- ----- 4- - - um
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Ohmlte 31.1 KO ± 1% WIF. wumo, silicen mold

884.3 SW TvP; ,i lei

Register 0.875 x 0.34 1 mka.

SOAK PERIODM Nore

MECHANMICAL: N, appamrnt demago.

ELECTRICALU Mi.aleen components Indicated less then 10% change.

FAILURES& Ong c-itspennt Indicated a Change greeter then 50% with subeequent recewf te lose then
50% a' the pressures shown an the folure graph en feping peg.

Olmte 14. K5 ± 1% WIfe, wiead. slileen meld

84.-10 $ W T uuier. e lea teod

Resistor 1.312 x 01A142" diem.

SOAK PERIODs 1S.o ews at 10.000 ps~g.

MECI4ANICALs Me apornat 4emuage.

EL.CfTI;CAL: Twety cempeeets indlrt.4 loss then I" teha•".
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MFG. to IT2CNAR1 NU. 121
TvPI -ASggTOR NO. OF fblLsT STED 2O

70.0 - m  -

0.2 v.U-9

0.2 Avg. ft--

0..

20 b 7 6 9 0 1
Nos~, a0 (s,

;:*n.ot wI 10O 'SC I

Fat.~o .,t lod

0-

T".- -ass~ NO FSM LE EID1

10.0

a'o - ,- n n

25 to t 0 O
146 1__ __ _ __ j



Reali.,0.375 1 0.2lAI" Jime.

SOAK PI'lO0s MN...
MECHANICALs No appae~nt dowc.p.
ELECTRICiL. All .. mpne~nts Indlcet.d lose then' 10% chostg*.

50 AtR 9 it* weemod. v~f~ # fL~sro44
M9A.1A low TVO.slw oxM imww

SIOAK P~ERIOD, go".
M6CHAWMCAL! g swerme.. twmg&
ILIRCTRICA~o Ali ee~m * imiteowd lose thei% 10% eke.0.



c" - NMT MAA1' %io. 12 3ir
5.0O-4W~~ !fl2

Volv

1,2.- - _

*O ~ ~ Aq lfR~
VMin.. R

20 ~

Fa led ,

2 3 48 9 10 70

NO. (IF SAMPLEý) T1 STCý-*V

I A $00fs 1 Is

lo k ItI

0 El ' IT-

1 5 3 48 5 It a v oIl
n'sSP 10 .. - I -I-



Oh" f t 5% Wire vwoni, wiftreus mold
%9. X .5 W Tuhulor, ezlel lscO

R sga aIr v 0.406 x a.1'"5o diam..
SOAK( PtftlC-'.r Non*

MECMAIA4CALt No upp~row damage,.

ELIEP~CTRXLs All CO000f JMI-.Jz..4 I 1-- A

Oh3t .0 K10 5 Wire .wowid1 vliwauS !"Id

Register .0 a 0123' dime.

SOAK iPERIPMD None
kiftHANlCAL.? IL- apps@rt dowv3..

ELICTRICALU All cempononuia lndszets loux then 10% chonpaa.

¶ 490



M~O.OMMIVECNART HO0. 123

TYPE 4211TOR NO. Or SAMPLES TEST;O'20

2.0 1____ i-...

to nitial
Volu*

0.2 Avg. R ______

0. Min ___ Wi . .t....~
2C

No. of L -

Lin d 7

TYP --
______ c__

10.5 ---

0.2 Ave. 0

0.21 7r-R

No. 
7 w t

Inti 1069 10 ~



Resistor 0.375 x 0.21981 diwmt SO PERIODS 141 hours at10.000 p~sit.
fARCHAMICALt No seorenet doe"i.g
ELECTRICAL. I Alcoappfenl. ,A~iceted loes #hme 10% ztmo

%bml te .o~±%Wf aviod. mvi" s
"&!!DOA Tmbwlee, oelel I..S4
Resistor ..2j a 0412' 4ao..

ELICTRICAL: All ceofmcnts Inodieated loes *.. 10% chene*
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MFG, MhAI UUUTRUVWL4T Cm ART~ NO. I2

TypE - NSISTON '40' C:1 $AMNA.S TESTEDO20

2.0 - - -

to innival

0.9- ___I

02Avg. 1  
___ __

Min. I

20 _ _

Unptit 10
Foatled

1 2 3 4 5 6 t

FAG-TEX&$ INSTRUMENT C4AR' NC.126
Ng *SISTO.. NrO. tv AmrLFS LTE:i7E';I1

~PCRIFTICIN -to 1/4 101______ ______

10-.0

to~ Iniia

No a. I

Un) ;s JO

1 1 46 7 a 9 10 1 0

15~I ____ ____ _ . -__ ____ ____



Texas Instrvmaewa 100 & 100 KQ t III Metia film, melded
MM,1K) .123 W Twvblw*, axiel lied

ale~s... 0.4 x 0.135" diem

1OTM Ten conml~oento of each of the two res!stonco values shown w*e? sublmitte•i and tak'ied as a set of twentp,.

SOAK PERIMO 1,.3 Itoens at 10,000 poll.

MPCHAMICALU Leo apW,,wont damage.

2LECTRICAUL All compeonents incdlcated Iss. then 10% che"g.

fox*; !"Otru*ttlets lie Q Coare fWim epoSY omw.-v

CR !a 0.,S W Tubule., 68161 1.1

Reesist, 0.375 a 0.10V• diem.
,OAK PERIODM 15.5 hours at 10,W0 pilg.
MECHANICALs No aporsnt dvmo.L".

ELECTRICALe All cempentrnts Indicated less then 10% theong.
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Texas Instruments 21Carbon film, .pxyot ncap

c~ R 0.25 W Tubular, somiel load
Resistor 0.'075 x 0.103" die..
SOAK PERIOD-, 15.5 to.,ra av 10.000 ps~g.
MECHAMICAL; He apparent do-nag..
ELECTRICAL. All compeoar f, indi;sted !*as than 1% chen,2 ..

2"682 25 A ma "ildad mm. #ed meant
Wliute centreiled risatifio 15 0.56 dim

SOAK P'ER1OO. No*q
iiiCHANICALs Y~sm* inspection after t..mIlothm of tostist slbiswed d"fammd cows 00 Am ewow e-tss..

RUICTRICALi Twe compenintt IrAd*e.ed 4*,As 44"w 10% cbenes. On* topaa ~tr4lsmi 2reWte fka 141%
owd 1'r66 then 25% shingl..

PAILUREs Yw. cempp~mnven failA ebeve C.01~ Palo.



DESCRIPTION *lowC141vto
, , - - - --- 1

1.0 ..

Voali• '

04 - --- --

20 - . --. :
MN@. .1 P

20
No. of'

1 4 . 5 6 78 9 10 :0 O
P'essv'1 0 0p",g)

I . w ICRO'AN 0,A 0 •o. 132

TYPE* TuRhwSPORMCII NO. OF S.&NiPL F; T )23

"10.0° -- -- - r--
1o- ---- +-- --- .

T__ -- =----",--.-_-- --

Awt V C ie*V
NW. t. -

x!

1. * 10 1

S. . ... S•l ,.

-~ _...I



0.neov.o Instruments PTI. In~vel. SO~ & Adj. OunIng ce4e
W. W ickIe. Div. 'let In.ivct 500 " Cofamig form

CS249726 a'. 20 Mc
R. F. Trenuforms..

SOAN PERIM~ None
MEC"AWICALt He oppwcmt damage..
EL.ECTR~ICAL, Ton compoents Indicated lose then. 10% change.

ron cow~pontvnts indicated is chenga greater them I0 end 1*$ 4 thi 50%.SI

Irunsformov Preq. resp- 15A-10*000 0.875 x u i i;J 31 u
SOAK PERIM~ loipn
WECHAW4lCALt He apparnt dome"..

E1LEC(RICALs Fewv coomgnonts hilcieogei rhMp V,*og,e *c.ew h 10% and itto them .
One gCm*teeunt 11114dtiii 0 e .il.wom groweer then 50% with $"ewb. t rsoof-m i les I*, S. £%uso
the pres"Poe slwwn en felluro erwh on eppsete puIse.
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micergt¶A PHn. top. 30, OW; 000 f rWS
##M7Ps Sole. lop. 1.200 Semkos wouw"
Tsmfippgqmw., euuipuit F 'eq seeop 200-10.000 0.5 MUa .v

$OAK PIERIOh Woo*

ME". AiIfALt No appwmt dsm....

ELICYPICALe A!I cooWmpues In~dia eo$8 *ham. 1~@ 01# 6dil..

YMNSOWK 1k* a.. Imp w3 6.40"e.

SOAK PIRIONi *a.'-

MUCI~.C~iHe .rap ding.

ULICTE!ICALe Ows eo~mome Weda...d o jp~ow' ds 3% .beo. wIW& teboqoe w " #*a * pe~mgw v

11 A Lu Aaso Fe pss o ep"Woa. peg.m.swo s* o

list
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WAKM PAOOD: "04ei

2ELC1'RICALt All !Ptil..s.&-1.ss $hor,, M% claeng..

Ml~~ri 100a, ull. 10O.OCi4, open, fis.
vu Fps &.sktt mount
Tre-Wormo., AM iel 04513 x 4.40' z.3r
SOAK PRINIOM Me"
MICHANICAL, He. spgoont ium...
EItCTRI'VAL AlH gmp~aonts sn~litsted 1*6 tlwa 1I1K thaftio.

16 1



TYPE.~~C; .NwP#g Of of 0w. t3
ION~ #10 i$-Fk. OF SAMPLES ý'tTEO '4

Iit

Ti--

INR NO I

I

........

ADf V

Avg V Avg Otto

No., 1$4

4 5 IV

'4..1.1 10 -1-9



PM3SF Sc, Imp. 600 0 9-seket meant
Ttent#rme.4 output #AW level $0 0.'s x0.1" a CL2V
%OAK N4O~ #i v.

ELECTRICAL. At; compomente lndi.tooed 9 .bw'g* grewe then, IM( twd 1*46 then 501

014.721 Sec. Imps. 541 fkdlflooig

Tvaeof"qmer MW levelI 30 d 0509('
SOAK PIERIOD. Weae
MECHANICAL: Me ..ppers.0 dme..
ELECTRICALi P,uvrten copet Indlest* oe l ,m he" 10% ehoov.. Ftvo #.mpeneetsl Indime~

04#0 th&,V 11M, Pni I1.. then 50% CWMNge.
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?Uawgpogcm 
CMrm No. 139

NO. OV SAMPLES 'ESITED 20Desc"IpTION-41-1

10.0 
. T r- -

Value -- I T1 4  L
'..0

Wn in max~. V G Ii
-- Avg. V ;11 Avg. Yro.,i

"Min Vprim M~in. Vreti.

20

Fo led 
-

Z 7.-

1 2 .3 4 5 6 7 9 10 13 01
pr,%wr* 103 as~g.

M P G. U U I g S T S ~ g p p~ g RC 
64 A 10 N O , 1 4 0 1TYIvTAagspOR~gN 

NO. 07 SAPOPLUS TEý,TE0'E0

1.0

to Initial

- 4
0.5~ ~ -A-WC4

0.1 Uln.Min. 2!a .

10~1 
a -Z

p~- - -res5wr 0 -Q



United vrfenfsrmor PrH. Imp. 500 Was iAmpl.,

0H.726 Sec. Imp. 50 0 fPCs fiNendWiP mOtWi a...

Trensferner MW level u 0.5 x30

SOAK P1RIOD 64 hours .t 10,000 polo.

WICHAN;CIV.. He apparent demeg.

QLECTRICAL: All cemponents indicted less than 10% change.

United transformer P,,'. Imp. 500/125 •) CT Epexy impres.

"Gb.729 Sec. Imp. I ,/jY.5 f CT Free fIeed.le, meteal coe

Transformer MW! !,,*l I V at 200 ego 1.4 x 0.95 x 0.2183'

SOAK PERIOD, Hiens

M1CHANICALw He appaernt deeDto.

ILECTRICALs SIgt',an geonipneentz Indlceted less then •O% cha.nge.

Nwrur components Indtltod # chon. e reto then 10% end I*ob then 50
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WUnited tewssfermr 30 1'tUSfl C T Vern lth Inrog.
Mt728 1SO/37.5 n CT Ft&O l#flgfd,. M~t3j~ Cap*

Teansfemtm MW lovI I W of M0 cps &.95 a 1.4x02s
SOAX PINIONt lmlon
AICNAMICALs He apoeent daw.s,
ELrMCrId(MAt Ninetsemeeen t **wwne#p l~u.ess thm. 10% shaen..

Ow. ternpamnt Indocote4 a ce"I&g pre'ef theon 10% si.J 10,1 the". 50M

united To"Olshrnor 10,/00 il CT "pt .ialo
DO.T29 ~.12/4 0 CT Ise
Tremsfemst OAw level 50 0.4 a 0.1 doem.
$OAK PE111O00 How.

MICNAOICALt Ws mppas i domnp..

ELECTRICALi S~e~e eem..sg Iilsimbd loee "bo 10% eh~g~. Two@ esapenta' Indissed
0 f.mge Vw~e ohm. 18% 064 IOIV~ iben M4
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I~ite tru~mq /100 0) CT Ipeny Soebd

2Y4 2/40.( split Motel clad
Troegforo k 11SWO M 500 0.32"2 i~f

SOAK PINIONhMn
MECHANICALU Mr, e"ipvt do.-;.p

NkgoRiCAL, *Itevv gco-mwo.imot, loom Ake 10% <Sgn~s.

ORIcmd epeeeun '.det. e.ap)rea thre 10 40", Ie-ol w~I

SODIV ~~~32/4 oplleov mpe
Towafamw .75 x 1.0 a MIS"

SOAK F111O1,0i Me**.
XICHAMICALi rm ft Aomoae.
ESMICTRICALi All a~measet lowlecoad s kaos gr.esss t. 14% &d Itoo. M.
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I MCHAMOCAL: Thc, t~iw cseoop *I oil copn~f %wfor dIo'wmd.
El.NCYAICAL., AN~ evwpwists..1.t, with * #h~ago .t owt *,on 20-1 .."4 lose tiisn $0 thisolph 1,000 psio.

On*. U!Aefm 0"*ed *Mooug 'I'MO Palo. All aempies %,*led ew ~Oav pI'MP#. Fv;4

IA 914h 96-4 wMA *,0#Ue0p~hit.
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Geowelnsatrvnn ts It"flt 0.V pA $~lo~NPHt

Irwi lc'ot TO S

WOAX PERlODI "Slen.

NaCHANWCAL; The movoi cages of all comfoore'nis wore ooaxd

ELECTRICAL; A141 componoents fulmoc-toed ninui**;IY throvgil .h SA lee p~~ h.~g ~O s
eight thwougbk 6.000 psiV eii two through~ 7.O0f p0g All co"W'sents faik.d obeys 7.000 0612.
Failure o o evcI case %Vag cotastophut..



MFG.* AOT7ffOLA CHAPT NO, 1d7
TYPE YnASI~5SY4 040. OF) SAMPLIS 'IESEO320

OESCRPT0T0O) - fl6634

VLin,* 0 m m .-

1 10 1- 10*

DECITO# l lA bOIE

20

I LM~ts T

20

O~icAvg.O AV AIW I. Aj'

* ~= -- 4--T-
Uma. to, TLI

2 3 4 9to



mofrolo IcW - 6 IiA Silicon. NPN

2N #34 BVc60 40 V Epitoxial mesa

Tvansistor

SOAK PERIOD: None

MECMANICAL: All metal coses were doformod.

ELECT"RICAL: Ali components operated with loss than '10% chonge through 4,000 psig, thirteen opero•oa
through 5.000 psig and six ote.aoed wi"', less than 25% chars.o tf9roush 6.000 psig. All
feilureos were c¢tnstrophlic.

I

f

'75



I ~ CHART 140. IJO
k .f 4kAgPLIS T93TED i*

IMI~~~ PTIO-2 l

Ma -

10

TYPV NO, O SAMB..CS 'ESTE.I

5ou .0

Avg.~v - vb lvo

P-essug 1. 10 - -nto



Mo0tele ic6o - .01 pA Silico,• NP•4

S1216 BVcbo 40 V Aepltaxial

tansistar

1OAK PERIOD; Man*

MeCHANICAL: All w.'tml cases were dWfarmed.

ELkCTRICAL: Ali cemponentst 2pirated with less than 10% change thviigh 2,000 psoli ankf nine with loss
t*en 10n change through 3,4l00 poig. AlI failurfi were cotastroph;,.

\I

l77I



r 1 aVV0I0 - CH4A~NT .00
IiRAwIIIVOA0 NO. OF SAMPLES T¶EST90 -20

Valu I.F

*eI~emax.
V.Iiu 1vg.

1 I I
1.5- - -

Pool"

0.0 -rjsr 10 *&a)

?Y NO, OF SAMPLJý5 TESTED

DESCRIPTION iNCAI ASOVE)

.1lw -&N-EW

Mon. ev4,h. men. Ry
Wii 021ak Nit..S:Vk

L =-'L

F~e~e4



Sy,1•mlo • . ,•n• ,o jNPN SI'It,,.

Translator Diffused, pessivowld
O.20S it C.21" diem.

SOAK PERIODI so"*

MECHANICAL: Al meotel coaes -*are deformed.

ELECTRICAL: Ali ow•.paonent fuActioenwo normally throwu9h 200 plg. Two components felled
cempletsiv e06ve 2000 ps#f end Ihe remiening eighteen Indicated Ifeniplent
fell,,.. All e.w.uenents failed ebove 3000 p919.
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at 4.$LTV41jpCOIAN! NO. 150
'Vet - aaMitsyon NO. OF ISAMP.9EI 1ES'-C0 8

Ott., 140160

MFG. CNR mo I ,- - I

OyptSRPl SUASAO NO. 0'v SAMPLKS TESTED

09Ub PIO ISAM -sv I - -.
4AA

02 -AvV. Gycbs v.B
oI.. be.

-o 194..I

20



Svlvan16 Icbe I utA Silicon, HPN

2W 4131 a -b 20 v P!Onoe opitauI*I

Transistor EPORY encer,

SOAK PERIM~ Mono
MICHAN'CAL: All moelsCasesee were dofonied
ELECTRICAL: Siu eomin..en, koncessiod ovid glfogtorily th..t... the entire tos# pro.jfo..

Two cmponents hilod aboews 7,WO Weg.



[MFG. - ILA m4Q o 3

0(5CM PT.OPJ SVL4541 ~Q
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Sylveno lbe1 5 j&A sIl.e putaxila P~mftec
SYL4342 ev~, 15 V 01#A,.ed. posialted

Transisltor Keys, top mounting
(10x0.02 r 0.063"'

%OAK PERIOD: 16 htpvrs et ;0,000? psi*.

Ieolrsiory f..llitlos available ;voto0s du VO nsdnetd Inesoquate for 'AV.Iumtion f0NOw~ft toot. The 6OWOMg"esoI

vvere Ati~fero subjected to #:,f* *Rf?$4 *&a; ptegrao ant, osubqu*oItl returbei to. 4. 'arandr for spre#1t00*o
check, Th* following Information wrý; m~olved fromt Sylvnile.I

All units wore examined miliosceplcelly. It woo fownd thit 'A* olti~Widrvu motelIlitatlem of
oil units displayed e b~zk ..erreslon. which Wedi -I.ctrlcal Com~~ ozz eof' #"*f toe uniis
impOsslb!#. Kfwevsy, ojectricl conttOct *00swac~ttsfU1i1, mid* to te lW# wOgmlecity Of
the un~its without ,tmeveI tf the cerottorn. Th.4 lowi~wng aloe ecot hoerevtormties woe.

Min. mod. max. L"t

ilvbe @ I1p 26 29 30 volts
SYobo i GMt 5.O L.1 5.3 volts

ev I0~ L I5.1 7.0 volfeu
kPI @ 0.5 e 1 lmtA 51 63 8

Thwa. it appears from probe seedIngs that all unit* etc good electrically. Although Ase
Comroseo on the imeoll'amflen does "v~ offse to offset Ch. o r0ices' electrical chqvr."
toristi~s3, It Could couse pvoklems in~ mehl"* Contecvs to **er componentM This
C(etsroon preblem car prekvmrblhe ovoreeine however, if. offal wire load$ eve il~d"
to Ow., contact grteet, "e rtctiws Castleg such as glass or *Pil is epplid tIj the unIts,
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1MFG., TIN"9wTU~? C'HAW! W:. ;34

T YPE *?UANSIeS1 MCn. OF IAMPLES TESTED
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toI 1 - _I 'ZI0 "ziz - ___

In icetdsaa grphn. Iq tsreslt __________ onfcn ae

0._____

R L

to Inta

In f1.0n 16 -

L' ~ j ~ cI. nfcn ae

0.2-0, 1 -ii--~
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Fo!e 4 47
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Texas Instrtmerts I NPM eHpitaxiel

2M1 743 gVtb?- TO V DIf swsd mesa silicon

Tronsiatet

SOAk PERIODM Nene

;4KMp1ANICAL: All metal cigas were oleformad.

FL.ECTRIC^"-: After cemo•otion of t.oi It was '$ot~d that in-Otrvnmeptatien problems had given invalid reodings
PIA elll xce|pt one tronsictot. That comFonent operat* 4 through 3,000 ps-1g. failing between
5i.000 and 4,000 Fv'sg.

II'
165I



mfC.*TIEAS WTUETCMAPIT No. 133
TfrPE -T4605s11001 NO. OFr SAMPLES IESCTD .3

10.0 - Avg. {-
Min.

2~ 4 -A-10 t

P.0 s--r f---.-1,g)

fs I _ I.L.__._,_

Unfj IC , - "... '. . . .

• • _. .. . . .P~essur. f _O_______

CPAPT No. 1ý3A
'• •'PE NCN. OF •AMP'LES TE•E•O

CI(SCIPVfow (SAiVE AS A6O•vr

10.0 1

i l l' ,__ 0I1ITI

Si I I i .. .Io0 ........ ........

' in,~l

"• O n. Il c• ýo,,e . B YV€0.2 Ave,, Bvc,. Ave,. BvY 0 . .. .!Aim. aVcbo Min. BV CCW

o, 1 L- - - -•
20

No of

Fooled

-i sso 1. 10_



8'ix"S Instruments lebe TO nA PNP *pitemirl

" 2861 IVcko 33 v Planes 611140A

t'ransl isor
$OAK PERIODi Men-

iECHANICAL, The end cope of oil ecempafnnte were divl*a.eoj

'LECTRICAL.: All cemeeneuig Ifunetioned normelly #%sough 6'1(1 pollg. On* component, coolfivi•d
"sprovetieofl throuagh the entire teot prellam
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*PC. u MOT OR'OLA 
C 0- AU": No. I •

TVP[ - To& "1111,4l40. OF SAUPL..rs TESTrD

Volvo1Valuet
l '"o t . •' If
to bn,.tjc-

t n sa u ff c le n t d e t e f e e g r a h in g . S a o t e s t

1.0 - esits etc en facing pege. -

No. 0

Units 
10

Fai led

0 2 3 ,16 0 !

SId : GCt.AR• ' •0
F!,:'Pir, NO. OF S#AMPLES 'TSEO

? I _ 1... . . .. .... __

101

Value

~o ---

t 0
P t

4 ---

•.s ----..- 4--..-
9• I '10_

02 .... . .



Fniur ýýMP Tiorisisiors Coformic fleet peck"*
2N4 204 S6 kand

SOAK !FRlIlD Noe.

All patogsp w.or* crusbod kboO,,. reading the 1,000O psig rtai~ng stcalo-n. ?I VIOct ýcal Foodings were possible
other then ot the initial k) pa~g presture.

I sip



TYPE M ICRO IUZ7GRA11 L'I7TWORW '40. OF SAMPLES TESYCOZO0

tu Fis.-tol

Mo. om I I

MPGil. mO OF SAM.E 1'STE

-o. *1

2. 3 - -1 -- 10

Mora. CHR NO ISM h.
-- V fm~ NO. OFfi SAMLE YE

2.09

6190 1.0......... -mW~ mum_______I

1462,11VQ6Max. ovee



Motorola Two PNP tramvjistur Ceramic flat pocko'j*

4D982F Silicon, epiteiioia 14 load

Treafsistor

Integrated network

SO#K P~ERIOD; None

MECHANICAL: Sixteen packages were crushed between 1000 & 2000 psig. Four pack-ages eeaeoin d intact
through the *ntire test program.

ELECTRICAL: Shitoeen components tunc'.ioned througto 1000 paig. Four compinenta functioned oorr~caIly
thro~ugh the entire test preeram.

PIP
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